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PREFACE. 



To the Members of the Association of Ontario Land Surveyors. 

The Proceedings of the Association at its Fifteenth Annual 
Meeting are herewith presented . 

Respectfully submitted on behalf of the Council, 

KiLUAi^Y Gamble, 

Secretary. 
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I 
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Paper — ''Descriptions of Properties." A. J. Van Nostrand 

Paper— " Re-Survey of Lines." P. 8. Gibson 

Afternoon, 2 o'clock. 

Report of Committee on Engineering. E. G. Barrow, Chairman 
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of the Fifteenth Annual Meeting 

OF THE 



Associatiofl of Ontario Land Surveyors 

HELD AT THE REPOSITORY. PARLIAMENT BUILDINGS, 

ON THE 26TH, 27TH AND 28TH FEBRUARY, I907. 



At two o'clock p.m., 26th February, the President, Mr. Otta 
Klotz, called the meeting: to order. 

The President — Gentlemen, I extend to you all a hearty greet- 
ing. I declare this meeting open for the transaction of business 
of the 15th Annual Meeting. I see the President's address is the^ 
first order of business this afternoon, and so without any further- 
remarks, I will now proceed to read the few words I have to say. 

The President — I will now call upon the Secretary-Treasurer 
to give his report. 

Capt. Gamble — I regret to say that many members have been 
^ery remiss in paying their fees. There is at present due the Asso- 
ciation for fees over $1,300. Some of these fees have been allowed 
to accumulate by members going out of the Province and neglect- 
ing to pay before leaving. We have been obliged to prosecute three 
or four members of the Association, and in that way we have col- 
lected some arrears and I fear it will be necessary to continue this 
mode of collecting in other cases, unless the members are more 
prompt in paying. 

Mr. Niven moved, seconded by Mr. Kirkpatrick, that the report 
be received and handed to the auditors, and a vote having been 
taken, the President declared the motion carried. 

The President called on ]\Ir. Willis Chipman to read his report 
on ** Polar Research." 

Mr. Chipman — Mr. Chairman, the report I have is probably 
too lengthy to trouble you with, so I will omit certain parts, and 
it can be printed in the report. 

The President — The Association is favored by having Mr. 
Chipman as Chairman of this Committee. If I am not mistaken^ 

(2) 



10 ASS<M .TATION' UF OXTARIO L.VND SURVEYORS. 

he vras the one whj> iaaiiinirated the Committet* on Polar Research, 
and there is no doubt he has done a great «leal of work in preparing 
his report, r am sni'H \v»^ are all vpr>' rhankfiiL to him for keeping 
lis posted on this subjec^t. 

It was moved by Mr. T. Faw<:ett, seconded by ^Ir. C. D. Bow- 
man, that the report be received and adopted and printed in the 
proceedings, whirh, a vote having been taken, the President de- 
clared carried. 

The President called upon ilr. Thomas Southworth to read his 
paper on '* Municipal Forest Reserves." 

Mr. Southworth — !Mr. President and gentlemen, I have tried 
to make this paper as brief as possible, but as it is a subject of 
great importance, if I am a little long I hope you will forgive me. 

That is all I thought necessary to say on the subject, merely 
to intr*)duce the subject for your consideration and discussion if 
you see fit to do so. I thank you, gentlemen. (Applauses 

The President — The paper is now before you for discussion, and 
we will be glad to hear any members who are familiar with the 
subject. I have listened to the paper with a great deal of pleasure 
and profit. The subject of Forestry has taken a permanent hold 
in Canada, but it has not yet reached that state of recognition that 
it should have. It is gratifying to know, however, that it has 
received some recognition both in the Local and the Federal Gov- 
ernment, and I am sure the work in which ^Ir. Southworth is 
engaged will be fruitful of good results. It seems to have been 
the idea to turn all the wo<id into dollars and cents, and after 
ihitl the flood, but I hope this will no longer be the case. 

Mr. Kirkpatrick — I would move the reception of ]Mr. South- 
worth s paper, and that it be printed in the proceedings. I am 
afraid there will be a great deal of education required in this 
case. I think the sur\'eyors ought to go and form a School of 
Forestry, and that each one should be able in the winter time, 
when the farmers are not so busy, to call meetings and address 
Ihem on the subject of timber preservation. I believe it would be 
a splendid thing for our surveyors, as it would bring them before 
the public, an<l it would give the idea that they were not such a 
grasping set of men, because there is nothing in it as far as the 
surveyors are concerned personally. It would simply be a process 
of education throughout the country, and I believe that is the 
only way that any good will be done. Here the bill has been passed 
for two years, and no municipality is taking advantage of it, 
why is that? Well, I venture to say nine-tenths of the munici- 
palities don't know in the first place that such a bill has been 
passed. Then if they do, they have something else to think of. 



MINUTES. 11 

Our Municipal Councils have their own business to attend to. 
They say, **let sleeping dogs lie," and so ,the bill is not takea 
advantage of. 

Mr. Van Nostrand — I have very much pleasure in seconding 
the motion. 

The President put the motion, which, on a vote having been 
taken, was declared carried. 

The President — The next item I see is a paper by myself, 
*'The Surveyor and Earthquakes. I hope you will not be shocked 
while I am reading it. It is a subject that is perhaps a little out 
of the ordinary for a surveyors' meeting, but I will try in a small 
degree to justify the taking up of your time, and show some 
connection between surveyors and earthquakes. 

It was moved by Mr. Niven, and seconded by Mr. C. A. Jones, 
that the paper be received and printed in the proceedings, and 
that a hearty vote of thanks be tendered to Dr. Klotz. 

The motion was carried, with prolonged applause. 

The President — I thank you very much, and I only hope that 
the surveyors may not have occasion to readjust their lines on 
account of any earthquake in this country. 

At five o'clock the meeting adjourned, to be resumed at eight 
o'clock p.m. 



EVENING SESSION. 



At 8 o'clock p.m. the President called the meeting to order. 

The President — As Mr. McLean is not here to give his report 
on Repository and Biography, I will read a short report on Topo- 
graphical Survey. 

In connection with that, I will read the memorial which has 
been prepared for presentation to the Hon. Mr. Whitney, which 
I hope will reach him to-morrow morning. 

It would be a good idea to memoralize the Dominion 
Government too, they would be glad to do whatever they 
could ; at any rate, I do not think they are adverse, and a 
memorial would strengthen the hands of the Government, and I 
am sure the work would be energetically undertaken. We have, in 
a quiet w^-y, started the work, but it hasn't received recognition 
from the Dominion Government as a whole. We would like to 
see trigonometric surveys over the whole of Canada; but it will 
take very many years, of course, when placed on a sound basis, 
and on a large scale, to carry out this work. I would move the 
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MINUTES. 13 

on file fqr part of the Township, and for the other part no plan 
at all: I think we will have to do a little missionary work" probably 
and show the Government how much the country is in need of 
even the simplest kind of plans, sayinor nothin§^ of the question of 
contours. In this map of Waterloo County showing the rivers, 
suddenly a tiver will disappear because on the original map it is not 
shown, and there is nothing to this date that shows a person any- 
thing about the physical features of the county. I have con- 
stantly railway and other people applying to me for maps and so 
on, and I have some drawings to make blue prints from, but they 
are very fragmentary, and I think this all goes to show that a 
trigonometric survey should be started. If we could get these* 
sheets for the older part of Ontario it would be a good thing. Of 
course it might not help us land surveyors so much, because instead 
of employing a surveyor, the people would apply for one of these 
sheets, and they would be able to locate a railway from these sheets 
if they showed the contours and so on. It might work detriment- 
ally to the surveyors, but I think there will be enough work left 
to do. I just say this to show it is not entirely in self-interest 
we are promoting this matter, and I think we ought to make that 
plain. 

The President called on Mr. J. F. Whitson to read his paper 
on '* Cobalt. '^ 

Mr. Whitson — I regret that owing to the amount of work I 
have had I have not been able to get my facts together art present, 
but I hope in the course of a few weeks to have it ready, so that 
the Secretary can embody it in the Report. 

Mr. Rorke — I would move that IMr. Whitson 's paper, when it 
is prepared, be received and printed* in our proceedings. 

Mr. Niven — I second the motion. 

The President put the motion, which, on a vote being taken, 
he declared carried. 

The President — I notice there is a movement in Ottawa among 
the Dominion Land Surveyors to re-establish our old Dominion 
I<and Surveyors' Association. I don't know how far it has ad- 
vanced, but I understand they are having their preliminary meet- 
ing very shortly. 

The President called on the Secretary to read the paper by 
Mr. J. M. Watson, entitled ''Survevors and the Labor Problem." 

The President — I think we should fee\ very grateful to Mr. 
Kirkpatrick. He has offered, when the matter is referred to him, 
to do all he can. A conunittee should be appointed to draft a 
memorial. The suggestion is a good one, that the memorial should 



MINUTER. 15 

pay a fair wage for the work that is done. Some of the best 
qualified men are refusing to take day work from the Government, 
and are doing the simpler work of subdividing the Townships. We 
are professional men, and should expect to get paid adequately for 
the services performed. We should refuse to take contract work 
altogether, and give our services to our native land at a fair wage, 
and let the Government run the chances. If the men won^t work 
for $45 a month, and we have to pay $60, why shouldn't the Gov- 
ernment pay the money ? If the supply of labor is short, the Gov- 
ernment certainly should be able to pay an increased wage. 

Mr. Whitson — I would like to suggest some additional names 
for drafting the memorial, viz., Mr. Robertson, Mr. Beatty, Mr. 
Rorke and Mr. J. J. Newman. 

The President put the motion, that Mr. Niven, Mr. Fitzgerald, 
Mr. Van Xostrand, Mr. Fawcett, Mr. C. D. Bowman, Mr. Robertson, 
Mr. H. J. Beatty, Mr. Rorke and Mr. J. J. Newman be a committee 
for the purpose of drafting a memorial to be presented to the 
Minister of Lands, Forests and Mines. 

On a vote having been taken, the motion was declared carried. 

At 10 o'clock p.m., the meeting adjourned. 



MORNING SESSION, WEDNESDAY, 27tH FEBRUARY, 1907. 

The President, Mr. Otto J. Klotz, called the meeting to order 
at 10.30. 

The report of the Committee on Publication was then called 
for. 

Mr. Van Nostrand— I must apologize because the report is not 
ready. The annual report was published this year in a very slow 
manner, due to a variety of causes, which I hope will not occur 
another year. We made a very good start, but the mainspring of 
the Association was called away and ren^ined out of the country 
for some time, and the other springs did not work well in his 
absence. Then, as the season drifted on, the printers got unusually 
busy and could not attend to our work. For those reasons the 
Report was later in coming out than ever before; but though we 
made a record in lateness, we think it is rather a creditable produc- 
tion, and owing to its increased volume, it has been an expensive 
one, still we think, so far as we can judge, that good value has been 
received. We have had separate copies printed of a number of 
the articles and items in the report, which can be had from the 
Secretary separately. My written report I hope to have a little 
later in the day. I move that it be taken as read. Seconded by 
Mr. Bolton and carried. 
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Th*- S'"T''tHrv irii'.rTTi*". rr; -r-h- V: V.'?. r-^^- na . nis ha.::ds full 
and thou^'ht a rn'-nKirih. V'^ii-. ^ - -!-•:■ r *riJ»:: fi:. iLT^r'n'^v.. anil that 
if u nicmnr'in: i^ s^'n; ut h* w .. o v-r,?-.- r .-a:. 1:. :h- niatter. 

Thr rhftirman — J stzT'T''^' ^^- '^v-.. hav- r a;-: or. that. We 
"^•^rf ill ho[>p> that v.v vrn:].: »,.. fijii. r iiiT.-rvitnr Mr. Whitney, 
but of r'r)iirs«- h- is fi vf-r; hn? mav ' r-.-2T»-: w^ havtr noi had 
thf- pl*'n«inn' rif mf^Minr hin. T»^'rs'^»?i>i'.: ■ ar».. rir'^st'r.nii:: this. How- 
ever. w«- fail (M\]y (]n whft* h- ^)sj?''*^i- t i?> an,; transmit the 
memnrial to hlni. With your p^-miisN:.-)!. I wii' rea^i thf mem- 
orial. 

Th«' TTMN'linL' approved th» m»'morift! a7i<'; i: was duly sisrned. 

Mr Kirkpntri(»k -1 ttiov tli*- a'^oT»ti"r: •.:* Th- rt^^ort. Seconded 
hv M?" Nivr'ii. and cjirri**'! 

Mr. l\irk]>Mlri''k th^i. r'-ad tit- rePMVt «»1" Th»' Committee on 
liPL'i^lfitioii. find t!i«»vimI its adopt i'*].. "Mr. "Ros^ s^''-onded. Car- 
ripd 

Th«- nn'i'tinL'' ad.ioiii*n»Ml ;it - \ki\i. 
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At 2 oVloek p.in. the Pre«ddmt <^4iUe^) the m^t^n^ l\\ HV^K'^ 

The President called for the r\^port of ihe i\vmmiilt^ hvw Kn 
gineering. 

Mr. Barrow not beinsr present* the re|x>rt of the Oo«neil of 
Management was read by J[r, Kirkpatriok. 

It was moved by Mr. Kirkpatriok and jseetrndtnl by Mr Uil4^\n 
that the report be adopted. On a vote having Ihvu taken the nu^Uou 
nas declared carried. 

The President called npon Mr. 1\ S. OiK^on to n^«d Ium p^ip^r 
on *'Re-«ur\'ey of Lines.'' 

Mr. Ross — I have much pleasun^ in nu>vinvr tht^ adoption of 
Mr. Gibson's remarks, and that they bt* nvoiviHl aiui prmtoil iu 
the proceedings. 

Mr. Niven — I second the motion. 

The President put the motion, which, on u voto having l>oon 
taken, was declared carried. 

The President called on Mr. Georjjr** Iio8H to routl tht» it»pi>rt 
of the Committee on Drainage. 

The President — Mr. Ross has taken a Krcat deal dI' trouhln in 
preparing this report, and wo are very much indohtoil to hi»n, 

Mr. Gibson — The trouble is, when you miikf thfMP iiiN|H*i'tiot»« 
you don't know whether you will get your pay or not. A« fnr 
as the Drainage Act and Wat(»rcourH(» Act in coniMMMUMl, th«* Inni 
case I had was an individual applying for a i\vi\'\u for n immmI 
hole on his farm. I found he had a drain built on Win own lurid, 
and he wanted me to make a report that thin pniul lioli* should b« 
drained to the public road and down a culvert., or <'U«* to lh<* 
concession line into a creek. I Hhowed him th<* propi^r oiitl«*t w/m 
through his own land and down to a Hwah*, I don*! know whut 
the result was. I have had a case where the Onind Trunk <'itn«« 
in through a big meadow and they didn't want to hpt^nd any nion<'y. 
I said to the engineer or the niana'/<'r, **ThiH in n yt*ry Mwkwurd 
thing that you have done here to Hto[> thin inifirov^'n^'nt. Von )ihv*< 
blocked the water up in two IrxfalitieK, and iU^^* peoph' w«nl an 
outlet." Well, they hhuI the law didn'l i'om\p**\ iU^^m Up ^jvi' on*'. 
Xow. I said, if we UM)k the trouble to inform Mr Ayl^-^worth b*? 
would make it hot for th^-m. It hapf>''ned to \h* in bii> 'v/nvtiiij/'n^'y. 
I said it wouldn't \m* profitable for th<'rn to t><' hmM ovi^r iU^* <'o«l« 
for a petty expenditure of <?1W. \WU. h<' >>Hi4 tb^'V w<'r<' r*'«dv Ut 
do what was rj^ht. Vou f-auntA fore<r tb<!^r raijlway* U) d/; ;i*nyibinj^. 



hut I h'i|M* ih<ry will do it. I lik*^l llie r^i»"rt: he has acquired a 
lfr**iii «l«iil of infonnaiiorj. aud likely it tt"-]] keep* him out of trouble. 
I Uti\'t' tfHif'h pl''a«ur«r in movjni' the ad'.'pli'jn of the report. 

Mr. St'Wtnan — I have mu^h pleavure in sei-<:*nding the motion. 
1 hiif'fM'fi to know Miinethiusr about the Sctuthem Limits case, as 
Uiiit. haj>|>«'nf;<J to uo throuifh our office. The Southern Limits 
(!omfmriy *?arri'*^I it riirht thn»uirh t-* the Supreme Court, and 
I'V'Ty ^'onrt w^fnt a^raiast them until it reached the Supreme Court 
of ('nuiuUi, and the de^:ision of all th*- Inwer *M»urts were reversed. 
Aft<*rwanlH I understand there was spe<.*ial legislation passed eon- 
flrrnirif^ the aHwwment on this land, and the assessments were col- 
li •W'd lafiT. There are a considerable number of what might be 
(^ormidi'n'd th*f*'r\s in the Drainatre Art. as well as the Water- 
t'liurnt' A<'t. wtuu* of whi<-h I have been unable to solve. I don't 
know whether Mr. R^jss has been able to solve them all or not. 
Vou tf«*t into d«*ep water once in a while, but I think Mr. Ross's 
piip<*r covered the ground pretty well. There is one question I 
would like to ask, and that Ls, if he has ever made an inspection 
tinder the I)iteh<*s and Watercourses Act, an amendment which 
reqnireM the en^'ineer to inspect after the time allotted for com- 
pletion, aiMJ if he found the drain completed according to terms, 
from whom did he collect his fees? 

Mr, HtfHH "I always put in my award a statement of what 
I MMpptme the cost of the inspection will be. I say my fees will 
lir Hit much, the Town Clerk's fees are so much, and the cost of 
ififtfMM'tion MO nnieh, and then the money is there to be paid over 
when you iiiMpeet. Some engineers drjiw the money, and if their 
fee«i do not amount to i\s much as they expected, they return the 
balance to the Council, to be returned to the man from which it 
Urtft eolleeted. I think the proper way is to put the fees in the 
award in the fli'Mt pbice. You may inspect it for a little more or 
a little lew. hut always p\it dowTi enough. 

Mr tlilwon Su]>posing the Council refuses to pay it? 

Mr Hows The Council wouUhrt refuse. The Clerk generally 
fakes nn intere«t in it. and you are notified when the work is done. 

Mr. tlilwon -I have had a little experience along that line, 
t\ui\ most eertninly I put my fees in my bill, and I draw it too. 
Then I 4fo ami in«pf»ct the work when it is finished. When I go 
In a phii'e. I ftiiy they numt ]>ay me my fees for coming up here, 
ami lh»\v «iny they will pay mo bi^fore I leave, and that settles 
the nudter \»»w, with refonMice to inspection, I think there is 
a limit It dne^n't «»ny immediately on completion, but I think there 
l« a limit I think in a vi^ar. if it can W shown the work had not 
lieen done, yoti nre juMitled in not going. There has been a case 
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decided on that point in which it was two years before the engineer 
Inspected. 

The President put the motion, which, on a vote having been 
taken, was declared, carried. 

The President called on Mr. Thos. Fawcett to read his paper 
on * * The Past, Present and Future of Niagara Falls. ' ' 

Mr. Fawcett — I have not attempted to write a technical paper 
on this question, nor yet a scientific paper, but just a story of 
Niagara. 

The President — Although, as Mr. Fawcett says, it is not a 
technical paper, I venture to say it will be read with a great 
deal of pleasure by the members of the Association. 

Mr. Niven moved, seconded by Mr. Selby, that the paper be 
received and printed in the proceedings. 

The President put the motion, which, on a vote having been 
taken was declared carried. 

The President called on Prof. L. B. Stewart to read his paper, 
on ** Measurement of Base Lines." 

Prof. Stewart — ^^Ir. Chairman and gentlemen, I have been so 
extremely busy I have had very little time to spend in the prepara- 
tion of a paper, so that the paper is more in the nature of an 
abstract than a finished paper. 

Mr. Fawcett — I move that Professor Stewart's paper be re- 
ceived and published in the proceeding??. 

Mr. J. 6. Dalton — I second the motion. 

The President put the motion, which, on a vote haviiig been 
taken, was declared carried. 

The President called on Mr. Niven to read his paper on "The 
Outfit for both Winter and Summer for Government Surveys in 
Northern Ontario." 

It was moved by Mr. Van Nostrand, and seconded by Mr. 
Bolton, that the paper be received and printed in the proceedings. 

The President put the motion, which, on a vote having been 
taken, was declared carried. 

5 o'clock. Convention adjourned. 



MORNING SESSION, THT'RSDAY. FEBRUARY 28tH, 1907. 

At 10..30 oVlor-k a.m. the President called the meeting to order. 

The President called on Mr. L. V. Rorke to read the report 
of the Auditors. 
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Mr. Rork^ m^v^i ;^J^ 4.iNpt>CL ^f :iif ?»^v«t. whiA was sec- 
onde^l hv Mr. Rosf^ 

Th<* P!v«i4f-r*t pist thc^ ns/on^ nrL. -k c-r k y\*z^ being taken, 
WM il^yUivd famf^i 

Thf" Prpsid^^nt ^-a;]^ /•!. Mr X.vrr :.' r^-a-d ibt report on Ex- 
ploration. 

Mr. Niv^-n in'»v«3 :>>*• a^oprior (if tik- repon. which was 
iio^>n<M bv Mr T. J Patti=Ti 

Thrr Pr^sHlfT't pin xhf' m^ooi,. wbir-L on fe vme being taken, 

Th^ Prpsidfnt ^-ftlle/i on Mr T. J. Panen T^- read hi<; paper on 
*'Th^ IVtf'rminatiori f»f a PortioL fif Th^ Oniario and Qnebec 
Boundan/' 

It was mf»v»^rl by Mr. R/»rke. arni sfr»ontied by Mr. Faweett, 
th«l thf- rf'P'»rt b»- n-'-fivfr] find prim^ii ii: Thr proeeedings. 

Thf' Pr'*sirif'nt put the mntion. wbirh. <id a vote being taken, 
was f]f*f]firf'<] carried. 

Thf Pr<^iderjt f-alied on Mr. E. U. Barrow u» read the report 
of tb'- rommittee on Entrinefrinc. 

It WHS Tnr»vfMl bv Mr. BarTr»w, and fie'^onded bv Mr. Patten, that 
thf- n*7>ort Im- ad'jptrMl nnd ])rintf*«] in the proceedings. 

Thr- l^rpsidf'nt put the motion, whir-h. on a vote being taken, 
wflK iU'c\nrt*i[ carried. 

The Presidc'nt ealJpd for th(- report of the Entertainment 
Crirnniittec, M'hieh was agreed t(» be taken a.s read. 

Thr meeting then ntljonrned for ten minutes, for the purpose 
of disf'ussinjjr the nominations. 

The President -The n(»xt order of business is the election of 
olTu'ers. and just here 1 would like to say that I appreciate verr 
nnicli tlic honor you did mr in appointinc: me President of this 
A«s(wiMtion. 1 feel that 1 have not worthily represented you, but 
it is practiffllly impossiiilc for me to be at your meetings. I am 
very L'lnd Ihnt 1 was a}>b' to get away and be here with you this 
t.iine, and 1 thank you again ven' much. 

Mr. Faweett -1 would like to name Dr. Klotz for a second 
Irrm. 

TMr. Van Nostrand — 1 second that. 

Pr. Klot/ 1 ap]>reciatr your intention very much, but it is 
utterly im]>nssibh' for mc to accept the position, and I am sure 
thr ViiT.I*rosi(h»nt will iH'Cupy it well. 
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Mr. Niven — I have much pleasure in nominating Mr. Fuwcutt 
as President for the coming year. 

There being no other nominations, the President declared Mr. 
Fawcett elected as President of the Association. (Applause,) 

Mr. Fawcett — This is an honor which I hardly feel niyHelf 
worthy of, as it requires a man of ability like the retiring President 
to do justice to the position ; but since you have elected me 1 shall 
do the best I can. I thank you. (Applause.) 

Dr. Klotz — There is a member in the Afwociation who han 
perhaps given more time for the benefit of the Association and for 
the benefit of the members than any other member, and it is one 
of the little rewards that is in the hands of the members, by whic^b 
they express their appreciation to elect such a member to one of the 
offices of the Association. If you will allow me, I will nomiuat# 
Mr. Van Nostrand as Vice-President for the coming year. 

There being no other nominations, the President de<flared Mr. 
Van Nostrand elected Vice-President for the c^miing year, (Ap* 
plause.) 

Mr. Van Nostrand — I thank you, sir, for the honor you lmv« 
done me. I thank the gentlemen here present for the Hup|>ort ih^ey 
have given to the motion. I have tried to do my U^st in helping 
along the affairs of the Association, and I hope my ineflficienei^w and 
deficiencies have not been as apparent to others as t/> me. What' 
ever I can do in the future for the advancement of the AJimK'uiiwu 
I will gladly do. 

The President called for nominations for Se^.Tetary-Trea^urer 
and expressed the hope that the present officer wouW bi? e<ontinu<^ 
in cffice if he would consent to act. 

Mr. Niven — I have much pleasure in moving the nominatioju 
of Capt. Gamble for the office of Becretary-Treasurer. ^Applause.; 

Captain Gamble — I thank you. gentlemen, for th^ honor rou 
have done me in again making me the Secretary of thiis Aws'X'ialion, 
I have the interesfts of the A#«oeiation at heart, but I feej J ain 
very often not competent to dis'rharge the duties as welJ ajt> xuany 
others might do. Last year I wa« obliged to go to the Old Country, 
but my place was more than well fiHed by Mr. Van N^jKtranoi in 
my absence- I will endeavor to do all in my po w^^r durixMr tte 
fjwmmr year to carry out the wishes of the Aswxrijttioii. {Ap^ 
plause.; 

The President called for nonunationii for audrtons. 

Mr. Kirkpatriek — I nominate the two prei»ent auditor*; for re^ 
election. Mr. B.c»rke and Mr. Ma«:Lean- 



1\iktfit \miiy^ lU) other jjcizuiiLatioii&. the President declared Mr. 
VUifVjf and 'bXt, 5Iac:I>fau ei^r^.'ted as auditors for the coming year. 

'V\w J'r««id#ffjt^ -Th<f next nomination is for the two members 
of lb« (*oun('il who will take the plac-es of the two retiring mem- 
\h'\'%. ^\\k mAfiiiUrrK who retire this year are Mr. Gibson and Sir. 
Oavill<ir. 

Mr. Kirkpatrif.'k — I nominate Mr. P. S. Gibson. 

Mr. Faw*?ett — 1 uomiuate Mr. Fitzgerald. 

Mr. Ittirke— I noiniuate Mr. Ga\-iller. 

Mr. V^an NoHtraiid — 1 nominate Mr. C. B. Bowman. 

Mr. Whit Win — I nominate Mr. Hutcheon. 

51 r. Bollon — I nominate Mr. C. J. Murphy. 

Dr. Klolz 1 nominate Mr. 11. J. Beatty. 

Mr. WhitHon-I nominate Mr. W. J. Blair. 

Till* l*n*Hi<l<Mit - -Th<f next order of business is unfinished 
IniitifH'itN. I hiivf* in my hand several motions which I will present 

'rh<* llrHt on<» in a motion by Mr. Rorke, seconded by Mr. Faw- 
/•^fl, Ihfit !hr Ntim of $27;") be paid to the Secretary-Treasurer for 
lh<* piwl yi'iir. Curried. 

Th<« m*xl oiu* is moved by ^Ir. Faweett. seconded by Mr. Bolton, 
Ih/tl Ihi* Ntim of $5 be handed to each of the auditors of the Asso- 
I'hihon for thrir Ncrvici^s durinjr the past year. Carried. 

Thp ni'xt one is movtHl by Captain Gamble, seconded by Mr. 
Villi NM^l^nml, that any errors or omissions in the report of the 
iiM»«ri'i|iiii.5M ni»\v in thi* liands of the Stvretary and the stenographer, 
w rnriMM'tiMl by thrm bofon^ beiuir printed in the Report. Carried. 

Mr WkwVv^ 1 tini»k the Conunittoe appointed to present the 
iiiMiiHiriMJ wrn* \k\ nNul it to this nuvtintr. I have reference to the 
iiiih to th«^ Minister of Lands. Fon^ts and Mines. 

Ml* Nivrn rrad tho memorial to the Minister of Lands, Forests 
mill MiiH'A 

Tho PiiViiidont I think fn^n the statistics which have been 
ifiviMi liv hoiup of tlio momlvrs of tho Association, that the figures 
ill thv inpnuirial to tho (lovornmont ar^^ very reasonable indeed, and 
imli \\\\\\\ is ju^t and fa\r towanls tho surveyor. 

Mr l»\nv\ott I \tiovo tho adoption of the report of this Com- 
\\y Kil'^irrmhl I ^itvowd it. Carried. 
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Mr. Kirkpatrick-^I move that a vote of condolence be taken 
and a letter be sent to the members of the families of the deceased 
members of the Association. There were four mentioned, I think. 

The President — I think this is the least that the Association can 
do to express their feelings at the loss of the members by death, 
and the Secretary will prepare a note to be sent to the respective 
families. 

The chair was then vacated by Dr. Klotz, and taken by Mr. 
Fawcett. 

Mr. Kirkpatrick — I don't think this meeting should close with- 
out our expressing our deep sense of obligation to our late Presi- 
dent for his untiring services and for his wonderful skill in con- 
ducting this meeting. You are all conscious how he has carried on 
the business at this session, and I am sure every one present is 
grateful to Dr. Klotz for coming here as our President. We know 
he is a very busy man, yet he has taken the time to preside at 
our Annual Meeting. I don't like to butter up a man before his 
face, but I feel we owe a deep obligation to Dr. Klotz, and I 
therefore move that a hearty vote of thanks be given to him. 

Mr. Niven — I have much pleasure in seconding that motion. 
I entirely concur with the remarks made by Mr. Kirkpatrick. I 
would like to add more to it, but I cannot express my feelings as 
Mr. Kirkpatrick has done. 

The motion was put by the new President, and carried unan- 
imously with prolonged applause and the singing of **Por He's a 
JoUy Good Fellow/' 

Dr. Klotz — Mr. President and Gentlemen: This is certainly 
A very happy ending to my year of office. As I have said before, 
I feel I have not done quite what is expected or required of a 
President, as this is my only appearance during the year of my 
holding office. However, I have tried during the three days I 
have been here to fill the chair to the best of my ability. I have 
contributed a paper to the Association, and I hope in the future 
to assist in any way I can, and occasionally to contribute papers. 
I may be accused of writing too much on the technical side, but 
it may give a little variety to the papers to have something a little 
outside of the ordinary line, like the ** Earthquake and Surveyors." 
I suppose some of you thought there was no connection between 
an earthquake and surveyors, but I hope I have made it cle^r that 
this is possible. Many questions arise from time to time, and 
whenever I come across anything of interest to surveyors I will 
always be ready to give my slight contribution to the Association. 
I thank you, gentlemen. 

I suppose it only remains now for me to close the meeting. 
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REPORT OF SECRETARY-TREASURER. 

Mr. Chairman, I have the honor to submit my report of the 
official business of the Association transacted by me between the 
26th February, 1906, and the 26th February, 1907. 

With the assistance of ]Mr. A. J. Van Nostrand, the Chairman 
of the Publication Committee, I reviewed the minutes of our meet- 
ing and prepared the papers that had been read before the Asso- 
ciation for publication. 

The undermentioned Societies exchanged reports with us, and 
we sent them the subjoined numbers of copies of our report: 

School of Practical Science, Engineering Society 100 copies. 

Michigan Engineering Society 130 copies. 

Ohio Society of Surveyors and Civil Engineers 100 copies. 

Illinois Society of Engineers and Surveyors 150 copies. 

Indiana Engineers ' Society 130 copies. 

Iowa Civil Engineers' and Surveyors' Society 115 copies. 

The Board of Examiners has during the past year admitted 
to our Association 10 members, and we have lost by death 4. 

I regret that during the past year pressure of business seems 
to have hindered many of our members from communicating to us 
matters that might have been of interest to the Association. 

Our' surveyors seem each year to be more in demand, and espe- 
cially where new lines of railways are being constructed. 

Our thanks are due to the various departments through whom 
we have regularly received the Annual Reports of the United 
States Coast and Geodetic Survey, the Geological Survey of Canada, 
the Dominion Archives, and the Ontario reports of the Bureau 
of Mines and the Bureaus of Industry and Forestry. 

The financial statement accompanying this report exhibits a 
prosperous condition of the Association. 

Again I conclude with my warmest thanks to the members 
of the Association for their continual kindness and for the assist- 
ance they have given me in the execution of my duties. 

KiLLALY Gamble, 

Secretary-Treasurer. 
(3) 
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STATKMKNTS f^F MALANCES, KKCKIPTS AND EXPENDI- 

Tf KKS f.KTWKKN *J»:r„ FKMRrARY, 1906, 

AND 2«iTH KKHKrARY. 1907. 



Dr. 

To Brtlntif^ i» Sinvii^tr, Aoo.Muit :2«^th Fohnwry. 1906. . $ 655 70 

" Hnlnn.o in Cnrnnt AmMint. 2t^ih Kebnaai^-. 1906.. 1,777 35 
" ntM-'ipis in Ut^;lrl^ ^^f KxAininrrs* Ac-^ount. including 

titnonini'^nt crani i>f ii*.?jVi. ^jntl rofTular fees.. 740 00 

" Annnnl iW^, ini-ln«iinc Asst-^iftiiori f^*f»s 545 92 

Anvmni ri»llcrir*1 iVMrTi ?n]vrrii^-Tin-Tirs 51 10 

.\<TTiHMi inti-n^M on Savincs A.vriuni 36 90 

$3,806 97 
Or 

h; Arnoiiril fur piihlishine Pro.>oo« lines. ]HOh-T $ 514 30 

.\rriorjrji trnintod SoiTi'tHiy-Tn-Hsun^r VMu^-i* > .... 275 08 

Ajnounl p;jifl for pustJier SO 24 

Arri'iiiTii jiriiitini: jnid slntionon* -41 75 

■' Stf'n''iL''r;i|iht»ps' fc^cs. n^portinc Annu«l Meeting 

'l!"»Of; 7- 50 OO 

Amount ^.Tfintod tn AnHitors 10 00 

Fn'iL'ht. I'XpnNs. hnnk cxfhanc*-. Custoinfi broker- 

HCi- mill snn«]ri<N 18 63 

.^KV1lPMT^I••■ nil S'*'-ri'1;ir\ *s hon»l 7 50 

liMii^-ni r<ii- li'f'tnpi- 6 50 

DupHfMlinir cTnniinnlioii j>apj*Ts 17 50 

I^\tr!i <'opi«s c\[' Mif'hienii Kncrinf^f^r 40 00 

i ':ir"t;i!:rr nf lu'pnsjlnrv 10 00 

Mjirkiipj^ tapfs 11 00 

K \i Ulnlci', nstrrinninienl tablfs 65 00 

$1,147 42 

Afiiomii f\\' ilislnirsompnts in Bnnril of FiXaminers ' 

A''''"wi'i 253 30 

I^ilfini".- in ?s;ivin?s Afommt 2,192 60 

I'rihinfr in <'nnvni AiM'onni 213 65 

$3,806 97 

KnTAT.v Gamble. 

St^eret ary-Tpeasnrer . 
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EEPORT OF THE COUNCIL OP MANAGEMENT FOR THE 

YEAR 1906. 

The Council begs to report to the Association of Ontario Land 
Surveyors that it has held two meetings since the last meeting of 
the Association, one on the 25th of May, 1906, and the other on 
the 26th February, 1907. 

At the meeting of the 25th May, 1906, Mr. George B. Kirk- 
Patrick was appointed Chairman of the Council for the ensuing 
year. 

The. Council passed By-law No. 48, to exempt from dues Joseph 
Doupe, of Winnipeg. The By-law is as follows: 

Whereas it has been proven to the satisfaction of the Council 
that Joseph Doupe, O.L.S., was granted a commission as Provincial 
Land Surveyor for Ontario on or about the 13th day of January, 
1863, and that the said Joseph Doupe has been for many years 
and is now a non-resident of this Province; it is therefore enacted 
that the said Joseph Doupe is hereby granted exemption from dues 
under the authority of sub-section 4 of section 42, chapter 180, 
Revised Statutes of Ontario, 1897. 

At this meeting the several Standing and Special Committees 
required by the statute, by-laws and resolution of the Council, were 
appointed. The resolution moved by Mr. G. B. Abrey and seconded 
by Mr. George Ross at the Annual Meeting of the Association on 
the 1st of March, 1906, regarding the preparation of an astron- 
omical table, was discussed, and under the authority thereby given 
the Secretary was instructed to have required tables prepared by 
Mr. Frank L. Blake, at a cost of $65, such tables to cover from 
42 degrees to 52 degrees north latitude. 

The Council has to regret the loss of five members of the Asso- 
ciation by death sinee the last meeting, namely, Samuel Howells 
Bigger, who died in British Columbia; William Spry, who died 
in Toronto; Royal Wilkinson Hermon, who died at his home in 
Rednorsville on the 9th of February of the present year, and W. T. 
McGeorge, of Chatham, and George B. Abrey, of Toronto Junc- 
tion. 

Respectfully submitted, 

George B. Kibkpatrick, 

Chairman of Council. 

Toronto, February 27th, 1907. 
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REPORT OF COMMITTEE ON LAXD SURVEYING. 

Mr. President. — Your Committee on Land Surveying for the 
Association year of 190G-7 he^ leave to report that general dissatis- 
fa<rtion exists amon^ those surveyors employed on Government 
work as to prices paid, and it is hoped that some steps may be 
taken that will result in a more e<iuitable arrangement than that 
of 1906. 

Only one question has been submitted to the Committee through 
the Question Drawer. 

A. NrvEN, 
Chairman. 




(a) Mow ititil wl^crtr would you run the lino between the east and west halves or 
Loi 7? 

Mudein ny^tfin - 6 mile township. Lake shown correctly in original returns. 
fAJ I! lake not shown in orij^inal returns and area not deducted does it affect 

the patrnt f 
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QUESTION DRAWER. 



''HOW AND WHERE WOULD YOU RUN THE LINE 
BETWEEN THE EAST AND WEST HALVES 

OF LOT 7?*' 



Mr. Kirkpatrick spoke on this question, illustrating his re- 
marks by reference to a sketch on the blackboard. He said^ A 
similar question to that was a puzzler to the students. It seems sa 
easy as possible to do it, that there can be no two ways of doing 
it, yet I think there were half a dozen ways discovered, five of 
them being wrong. 

Mr. Gibson — What is the practice of the Department? 

Mr. Kirkpatrick — To follow out the Survey Act. I will show 
exactly the picture which was presented to the eyes of the students. 
As I told the students, if they got an orange and divided it into 
two equal parts, would there be more in one-half than in the 
other? They said, ''No.'' Then I said, "Why do you divide the 
lot differently?"^ The simple way to do it is, if the front of the 
lot is 40c and the east and west boundaries are 80c and 79c, there 
are 318 acres in the lot. You divide 318 by 2 and get 159 acres 
for each part. You then calculate what the frontage would be 
that would give exactly 159 acres in each half, and run the divid- 
ing line parallel to the governing line. The lake, as all surveyors 
know in their instructions, forms no part of the lot, even if a 
broken lot. We had an argument last night as to the worth of 
descriptions. A description which is not correct is not worth 
a dollar. (The Chairman — That is right.) The description which 
is correct is worth a great deal more. (Hear, hear.) The chief 
point in our business in Northern Ontario is to make correct de- 
scriptions. It is marvellous that there should be half a dozen ways 
when only one way is correct. The surveyor has got to remember 
DOW, when quarter section lots are sold for a million dollars, that 
people want to know where they are and want to be absolutely sure 
that there is no doubt they have got the piece of land that their 
patent shows. Now, if it is a full lot, the simple designation is 
perfectly right; but then, the designation being perfectly right in 
the patent, it does not follow that it is right on the ground. If 
a surveyor is instructed by the patentee, who says : * * There is my 
patent for the north-west corner; I want that laid out," and he 
runs a line down 40 chains and lays it out in this way, it is not 
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Mr. Pawcett — It is better to avoid aliquot parts where there is 
a broken lot. 

Mr. Kirkpatrick — ^Yes, that is a regular rule ; describe it by 
metes and bounds as part of a broken lot, but never describe it as 
an aliquot part. If I knew there was a lake there I would go 
in and survey it. I would give the man half the land and run 
the line parallel to the governing boundary. 

Mr. Blake — ^Astronomically, of course. 

Mr. Kirkpatrick — ^Yes. I contend the section line is governed 
by the section from which the lots are numbered. 

Mr. Ross— I do not see why you take no account of the con- 
vergence of meridians in the lines dividing east and west halves. 

Mr. Kirkpatrick — You cannot run two lines mathematically 
parallel on a sphere; practically, of course, you can, but theoreti- 
cally you cannot. 

Mr. Gibson — I think most of the survevors think the lake is 
part of the lot, and in the Northwest they cheerfully take it up. 
Here, where the lakes are permanent, if the lake in that lot is 10 
acres, we call it part of the lot, but when a purchaser gets the deed 
from the Crown for a broken lot, the Crown only sells him so many 
acres of land and excludes the lake from his title. AVhere is the lake 
then ? 

Mr. Blake — It becomes part of the lot if drained. 

Mr. Kirkpatrick — We have had an instance of that in Otter 
Lake. It was reduced to a much smaller area, and the area of land 
was increased, but the effect of draining that lake did not give the 
new land to the riparian owners adjoining. They had to come to 
the Department and take out a patent and pay for it. 

Mr. Van Nostrand — Is the lake to be considered, for the pur- 
poses of title, as part of the lot? We have had the ruling of the 
Director of Surveys, that where a lake is shown on the original plan 
it is not considered any part of the land. Therefore, the title to 
the lake vests in the Crown. We know what Province it belongs 
to, but what municipality, what To^vnship, what designation it is 
to be known by, is a little obscure. It is Crown lands within a 
certain Province, but 1 do not know just how it should be desig- 
nated. It is a lake surrounded by parts of a lot. 

The Chairman — And the adjoining country. 

Mr. Van Nostrand — Then we have the other question suggested 
by the President, that the ovvTiers of the two halves of that lot 
will assume that the patent is granted for the full lot. Now suppose 
of the three hundred acres of dry land at that time one-half was 
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that lot and found it to contain 320 acres, and then went in and 
traversed the lake and found it was 15 acres instead of 20, what 
would happen if the patent was for 300 acres ? 

Mr. Kirkpatrick — ^You see, the man has got the whole lot, so 
you don't want to bother about the lake at all. The area mi^ht 
be more or less than 20 acres. 

Mr. Blake — Suppose the lake is dried up? 

]\rr. Kirkpatrick — Are we talkino: about Northern On- 
tario, or the Northwest? I do not know of any lake in Ontario 
which disappears in the summer and re-appears in the fall. There 
is no variation about a lake. If a lake is there, it is a lake all the 
time. There are plenty in the swampy grounds, but I would not 
call a wee pond a lake. I would shut my eyes and call that part 
of the lot. We are talking of a lake of from 25 to 30 acres. 

Mr. Blake — ^Permanent water? 

Mr. Ross — High water mark would show the edge of vegeta- 
tion. 

Mr. Gibson — ^What I understand is that the Department con- 
siders a lot with a lake as a broken lot. They do not sell portions 
of it by aliquot portions, but by metes and bounds. Therefore the 
trouble sugg^ted here is imaginary. 

Mr. Van Nostrand — It is so now, but it was not always so. 

Mr. Ross — The best way is to deed the portion by metes and 
bounds. It would save a good deal of surveying. 



REPORT OF BOARD OF EXAMINERS OF ONTARIO LAND 

SURVEYORS, 1906-7. 

The Board met at the Board Room, Department of Lands, 
Forests and Mines, on Monday, the 11th February, 1907. 

The following candidates passed the required Preliminary 
Examination: 

William Herbert Brov^Ti, Toronto, Ont. 
Herbert McEwen Anderson, Dundas, Ont. 
Robert Wilmott Code, Alvinston, Ont. 
Duncan Grantly Ricketts, Fort William, Ont. 
Roger Melville Lee, Hamilton, Ont. 
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REPORT OF COMMITTEE ON LEGISLATION. 

The Committee begs to report as follows: 

It will be in the memory of the members that at last year's 
meeting a discussion took place regarding making proposed amend- 
ments to the Survey Act, in view of the probable revision of the 
Statutes by the Legislature, and a Committee was appointed by 
the Council of Management to undertake this work. Owing, how- 
ever, to the delay in sending out the report of the proceedings, no 
action was taken until the 19th December last, when the Chairman 
sent out a notice to all the members of the Committee on Legislation, 
referring them to page 26 of the Report of the Association last 
year, and asking them to submit any alterations or amendments 
which they thought might be necessary in the Survey Act or in 
the Acts kindred thereto. !Most of the members of the Committee 
replied that they did not know of any particular amendment call- 
ing for instant alteration, and as the Act for the Revision of the 
Statutes will not be passed until next year, it would be well to 
reappoint a strong Committee, who may take the matter in hand and 
suggest such alterations as the Association may think desirable.- 
There is one amendment which it is proposed to ask the Legislature 
to pass this year. It relates to sections concerning the manner in 
which municipal surveys are performed, and your Committee thinks 
that these amendments would be most desirable. The Honorable the 
Attorney General has been asked to take charge of the amendments 
to the Surveys Act. The amendments are as follows : 

AN ACT TO AMEND THE SURVEYS ACT. 

His Majesty, by and with the advice and consent of the Legis- 
lative Assembly of the Province of Ontario, enacts as follows : 

1. Sub-section 3 of section 14 of the Surveys Act is hereby 
amended by adding at the end of such sub-section the follo\ving 
words, **and for the purpose of establishing such two nearest points 
or places, the surveyor who mates the survey may, if necessary,' 
survey farther than the points mentioned in the Council's appli- 
cation. ' ' 

2. Sub-section 5 of the said section 14 is hereby amended by 
inserting at the end of such sub-section 5, the words following: 
'*or the Council may, without a previous estimate, levy on the said 
proprietors in the properties aforesaid the amount of the expense 
when the same shall have been incurred and ascertained, and the 
Certificate of the Minister of Lands, Forests and Mines certifying 
the amount of such expense shall be conclusive.'' 

3. The said section 14 is hereby further amended by adding 
thereto the following as sub-section 6 thereof: 
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T "■/'■ . ' '*. " ^'-T^** f . ■■ ^: "^^ ■ *■" . :". i: * ■■" ••*■'?";,.:•' : * • • ?•«..:» ;!iLn« r* ■: -r limiis of 

f,' " k..- *".'.• "r. pjj-- r.^. .-,r.;- ;-,>.•.• ,,^ -fi/ .::; M.Irs* ft\r, ('i ittf- r-^atral 
f»i>,' K. ».■■».»/ .,r Til, v».ii: r'r'»r»!v«'T'»>' ii. ti>* T»T*<iT»omfiii tLud hiclzls^t 

• JF.u. I* KircKPA TRICK, 

C^haimiaTi. 



Th' !ii«iK m! ti.. ij.i«|v jTiiH- ^l«»\\-|v. tnr tn* JTl^T i^ £r«N>(l. Last 
;r-ji» Um r'-r»'"** »••■•■■••!•« j,-..; th«- b^iriinnuL* ii. j: 'siiuiH miil qnif»T way 
of ihi ♦ ''f;tHL''Mi;i* "•1, vtMrtiiii: rv'»ii MtTitwj: iuui prnff'^'ilimr down 
1h' OMjivji fi'\.-? Tinv .-.'Mv i- 1-. will. i>lf»»*;ur« wr rey)OTi that 
till- \-.»iH: '-MTrsNtiTiL' ;ti nr»*<"n: ••!" *;r;jthiii-bnii<iiiii:, scraft'olding 
T'f'rt"hinL' 1" T'» ^" mih: .-vimi *M' f»***T ii. h»*i:jh;. iv npproaehiur the 
Si |;;!v»-«.?i"i iiik ]»i;ii!i v*Mt '"^v":! \ . juh! wiii'-ii jlp*«^rvf*>. perhaps. 
niiT- t^r«^i jtii<-?it Hii, Till viirl: ^«- fiw uTiti«'rTnki'i' i>- iin<ler tht- di- 
TV'-ti(i?i (»! 111. t'ltii*:' A^^rnTH'ijK']'. 

]: i- hiii.-v«Mi iIjm* 1 ht wurl. r<i\\\>. h- furt h«''r»ni ii our Asso- 
ri;itH»fi v.wiiij.: fiHMiKiviMli:'' tb 1 >MTiiiii>«i; < ii»Vi'T'iniU*li; ill t»ohalf of 
111. tri:n»tirinH'l?'i";i! v:»i!*v«'\ Ml' < 'rinrnl;.. jiT'«: thn! survev if: coiLsid- 

« 
• ■ ^ 

C)TT.' Kl.»">TZ. 

Chairman. 



RnvMM' ov K'oy\y\rrvv.v. n\ rrii.Ai; re>;karch. 

M" !^iv^i»l»^nt. -Ot: Mn?-.'!. K:. 1****4. r- r»»<'iinTi.n. was intro- 
*i•^■'^■. :•• tV.t Atituki! "Mrs'riiu '•: ^b- A--^-' -'t'Ti-'i.. appointing a 
S»»- ":■.. rovMVii-rf T-.' »sTi^T>r: ;. Ti'p-r: ht'-v. -xn^'raT^mN h\ Arctic 
l\'\»':>.i:. Til. visirvi'Ti«^vx ^:\.v. rh r«v)>oiv •*•'■. wor^-. however, 
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not strictly interpreted, as will be noted from the various reports 
presented year by year. 

In the 1896 proceedings will be found a plan of the circum- 
polar regions reduced from a large plan on file in the archives 
of the Association. 

Two interesting papers by Mr. J. W. Tyrrell aroused interest 
in the Association, the first, ** Through the Barren Lands,'* pre- 
sented in 1896, and the second in February, 1900, entitled ** Coast 
and Harbor Surveys in Hudson's Bay and Strait." 

Mention should also be made of the correspondence with the 
Department of the Interior in December, 1896 and 1897, which will 
be found in Mr. Tyrrell's report of the Committee in the 1897 
proceedings. 

The attention of Canadians, particularly those in the vicinity 
of Toronto, was drawn to the Arctic regions by the Association 
securing Lieut. R. E. Peary to lecture in Toronto in February, 
1896, after his return from explorations in North-eastern Green- 
land. His achievements were, however, eclipsed by those of Prof. 
Nansen, who returned from his farthest north in the latter part 
of 1896. 

Mention should also be made of Capt. Bernier's lectures in 
1901, in which year a carefully drawn memorandum was pre- 
sented to the Dominion Government by the Association respecting 
explorations in the Arctic regions, and the importance of these 
lands to Canada. 

Prof. Nansen 's lecture in the November following Peary's 
lecture, served to stimulate our interest in our most northerly 
lands, but unfortunately not to a sufficient degree to induce mem- 
bers of this Association to volunteer as apprentices. 

Year by year the appeals of the Committee have apparently 
been in vain, but we believe that the recent activity and interest 
shown by the Dominion Government has been due to early mis- 
sionary work performed by this Association. 

In our report of last year, we omitted to notice the cruise of 
the ** Neptune," under the command of Mr. A. P. Low, now Di- 
rector of the Geological Survey of Canada. As this was the first 
expedition sent to the Arctic regions by Canada, a summary of 
the narrative, which appeared in book form in 1904, may be of 
interest. 

In the spring of 1903 the Dominion Government decided to 
send a cruiser to Hudson Bay and the Arctic islands, to establish 
stations for the collection of customs, the administreltion of justice, 
and the enforcement of the law. The ^'Neptune," a Newfound- 



•> \'^^t< fVrin\ <»y ONTARIO LAND >r*RV?:YtiK>. 

laij'l wUnU-r of if'ht toriB. was <hart^red for the expedition, which 
HHih'^i frnin Ifjilifax '»ii Aiiifu«<t 2^ird. l^O-'i. After touching at 
fsf^s't-riil ljiihriif\nr [forl<. fh** «*«*^t ^-oast of Baffin's Land was visited, 
tfj^n liarf»ors in iliid'^»rrs Strait. 



'J'lj#' v<-«««'l arrivi'd wif«*ly at Fullerton Harbor. Lat. 38 deg., 
f}i) ttiiti. in iht* ii«*rtli-\v«'st part nf lluds(»n\s Bay, in the latter part 
of Si'pti*mb«'r. and inuntMliatdy work was commenced on the erection 
of liuildinffK tm Khon* for iMniKinc the crew and the six members 
of i\u* Northui'st Tolitc Fonc, who accompanied the expedition to 
thin point. 

Dui'intr th«* tin1«* \hv v«»sscl was frozen in, survey's were made 
of lh«* '*hor«*s i)t th«* islMn«ls and of the mainland for many miles 
north nn<i Konth of Fnllcrton. 

lu >!ay. 11^04. \Vair<T Inlet was explored, and the south-west 
fihon- of Southamplon Island. 

It was not until tluly iMh that the **Xeptune" was able to 
bn*ak h<T way out of Kullerton Harbor, and she arrived at Port 
Biirwi'll, at the castcrlv entrance to Hudson's Strait on Julv 25th. 

Taking: on <'oal antl provisions detained the ** Neptune" in 
poll until Anjnist 2nd. whm she started on her northern cruise, 
On Aiitriist <ith Disco was passed, and Cape York was reached on 
Atitriist 7th. a r^Mnnrkahly quick passage across Melville Bay. 

T\u' wint(»r (juartcrs of Lieut. Pearv* in 1902-03 at Cape Sa- 
bine aiid of thr un1*ortunatc (ircoly expedition in 1883, were visit- 
er 1 on Aiij^nist loth. Cape Sabine is an island at the west side of 
Smith's Soiiihl, in Lnt. 7s dcir.. 4r> uiin. 

In snilinu: from Cape llerschel, on the mainland of Ellesmere 
Land, the vi'ss<»l struck heavily on a reef, and lost 75 feet of her 
keel, hut t'ortunjitt^ly she was sufficiently staunch to withstand this 
bMtterimr; but thi» full extent of the injury- was not known until 
her return to Halifax. 

At ('apt* lleiNchel a landinjr was made, on August 11th, and 
a din'utnent rem! tnkiuir formal pi^ssession in the name of the 
Kim;. The Caiiadian tlaj; was also raised and saluted, and a copy 
iW* the (iocunuMit was placed in a larec cairn built of rocks on the 
end i>f tile Cape. 

On .V\nr\ist l:^th Laui'astor Sound was entered, and on the 15th 
IvvcliN IslMud was visited. A reconi wa":: found here showing that 
the \\»r\ves.riau ^iliM^p 'Miji^a'* had arrived in Auirust, 1903. A sum- 
t»iarv o( Capt. Admnndson's veyaiTo in the "Hxjoa" from Baffin's 
1^n> to the n\outli v^T the Mackenzie River, will be found in our 
rt'pv^ri \^r hist year. 
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After an inspection of relies of the Franklin Expedition and 
the monument, the return trip w^s commenced, by first crossing to 
North Somerset. On August 17th formal possession was taken of 
this large island. 

The permanent Esquimaux encampments at Pond's Inlet were 
visited on August 19th-21st, and on the 22nd the voyage south- 
ward was commenced, but owing to fogs and ice, Cumberland Gulf 
was not reached until August 27th, and Blacklead Island, near 
the head of the gulf, on August 31st. 

Port Burwell was again reached on September 4th. 

Explorations were made along the south shore of Hudson's 
Strait, on the way to PuUerton, where the ship arrived on Sept. 
16th. Leaving Fullerton on the 25th Sept., Port Burwell was 
reached on October 1st. Within an hour of the arrival, the 
*' Arctic," with Capt. Bernier and Major Moodie, arrived, west- 
ward bound. 

On Oct. 4th the ** Neptune" started for Halifax, arriving on 
Oct. 12th. 

Commander Low followed his instructions to the letter, going 
no farther north in Smith's Sound, nor further west in Lancaster 
Sound than his instructions warranted. It is to be hoped that the 
Dominion Government may be prevailed upon to send another ex- 
pedition to fully explore the north-west part of EUesmere Land, 
and the islands recently discovered to the west thereof and par- 
tially explored in 1900-02 by Capt. Sverdrop in the ''Fram." 

In the spring of 1900 Capt. Cagni, a member of the Duke 
d'Abruzzi expedition, attained Lat. 86, deg. 33' N., the highest 
record north to that date, by sledging from Franz Josef Land. 
This exceeded Nansen's farthest north in 1896 by only seventeen 
minutes. 

This record was, however, broken by Lieut. Peary on April 
21st, 1906. He started on his last expedition in 1905, returning in 
1906, his base being Jones Sound. His highest, Lat. 87, deg. 06, 
was made over the ice by sledges from the northerly end of EUes- 
mere Land. The open season and the bad condition of the ice 
prevented further progress north. He is confident that the next 
expedition will succeed in reaching the pole. 

The Polar Research Committee endeavored to secure Com- 
mander Peary for a lecture during this meeting, but failed. 

The proposed Wellsman balloon expedition across the pole 
from Spitzbergen, which was duly advertised to be undertaken 
in 1906, was deferred for another year. Whether the balloon 



4^1 A^j^»^ IATK»V OF ^»NT\RIO LAND ?UR\XYORS. 

prov'-'J nriKSiiihfiif.'ViTy, fir the e^piipment inefiScient, has not been 
cJ'*arlv Ht'X forth. 

Hwr-nt a''hi''v<'rrKTjts in atrial navigation are certainly very 
^-ij'oiiraifintf. and it i** '|nit'* possible that Wellsman majr snceeecL 

K<.'Sp*"t fully submitted, 

Willis Chipman, 

Chairman. 



HKPOHT OK riiMMlTTKK ON DRAINAGE. 

Mr Pn-sid«*ut, -Your Connnittre on Drainacre, though not 
Ixinu' Jibb' to submit a report whirh throw's murh li^ht on this 
\<X''d Mini iiiipnitant tpirstion. tak«* rnulit that durinir the present 
Xi'vy Imisv srasnii thrv dill not lot the matter co by the board en- 
tin-lv. In this «•;!•<«• thr nienilx*rs of the Committee would no doubt 
\}i* sA'\i-vi'\\ <ir;ili with. ;ni<l would b»se all chanee of being re- 
appoint «-d <iii this honorable Committee. Some correspondence 
prissi'd brtwiM'Ti nnMnbrrs of the Committee, but the first reply 
riMiivrd b> th<* <'hairm;in was in response to a letter written to ilr. 
W. <i. M»<itM»rL''«\ O.L.S. and C.E.. one of the most highly honored 
and bri'-rhtrst nuMribriN of our Association. The follo^ving is the 
reply, which will be n^'iMved with deep grief by every one of us, 
wh<» all will wish to irive our tenden^t sympathy to the bereaved 
nieniberN (»f the familv : 

"Father passed away on the first day of July of last year, 
after a six weeks' illness which seized him while he was away on 
a survey of Walpole Island.'* 

1 shall \\K)\\ rend some very important suggestions made by 
tome members of the Cimnnittee. These are as follows: 

**1 wish to call your attention to Sec. 9. Sub-See. 8 and 9, of 
the Munit'ipal Orainaire Act. It has, 1 believe, always been con-* 
aidered optional with thi* iVnnicils whether, when the engineer vio- 
lated these ('lausev. tliey adopted his report and paid his fees or 
not. btjt sin«M' the decision ot' the Court of Appeal in McKenna vs. 
Os>.'oode. a C(>uncil would hardly bo safe in adopting a belated 
report unless tlu» proper extensions were made, no matter how 
anxious the\ mav be \o k\o so. 

•'This means that there are a great many drainage reports 
made b\ survt\votN at enormous expense, and which the initiating 
municipalities are anxious to adopt if they thought it would be 
safe to do so. but the surveyors, thinking that the Councils could 
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adopt the reports if they wish to do so, have neglected to get tiie 
extensions of time, and now cannot collect the fees. In addition to 
this, the lands requiring drainage must wait another year until 
another surveyor can be appointed and another report made. » It 
seems to me that this is a matter that should be remedied by an 
amendment to the Act, and the amendment should be made retro- 
active or there will be serious difficulty and great loss to many 
surveyors. 

**The common belief amongst lawyers and engineers is that 
it was the intention of the Act to mal^e it optional with a Council 
whether it availed itself of these clauses or not, and I think it 
would be sufficient to have it so defined. I might add, however, 
that the time for filing a report should be made nine months in- 
stead of six months in the eastern district, where the winters are 
so long and severe. No man who takes enough diainage work to 
keep him alive can get his reports in in six months." 

**From my observation of the working of the Drainage Acts, 
it would appear to me that some organized effort should 
be made to have them thoroughly overhauled and simplified. 
If my conception be correct, the original intention of 
the Acts relating to drainage was to enable drains to 
be built at a minimum of expense and formality, relying on the 
judgment and skill of the engineer to obtain the greatest benefit 
for the smallest outlay. From this they have deviated to such 
an extent that they are becoming merely a fertile source of rev- 
enue for the lawyers and an endless tro\ible and expense for those 
in whose interest they were framed. Every engineer engaged in 
drainage work has probably experienced the chagrin of having his 
award set aside owing to some slight technicality of procedure, 
or the humiliation of having it amended in a manner which he 
knows to be unjust, by parties wholly incompetent to form a 
proper conception of the matter at issue. While this state of 
affairs is a good thing for the gentlemen of the legal profession, 
the reverse is true with regard to the engineer, as parties often 
hesitate to take proceedings under these Acts owing to fear of the 
expense involved. It is also decidedly galling to take a secondary 
position in practical matters relating distinctly to our own pro- 
fession, to persons whose arguments are built entirely of words. 
If legislation could be framed to permit each county to appoint a 
qualified engineer to act as drainage referee, with power to settle 
all drainage disputes arisij;ig within its boundaries, it would, I 
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brought action in the County Court of Perth for a declaration that 
the said sum was not a charge upon the lands, and for an injunc- 
tion restraining collection, and for an order directing the said 
amount to be struck from the collector's roll, 1905, as forming a 
cloud on the title. 

The award was attacked on various technical grounds, but 
its validity was upheld. The main contention of the plaintiff was 
that although the award was binding, against the first party and 
against her lands, while owned by her, the amount paid by the 
township, not having been placed on the roll till after the sale to 
the plaintiff, was not binding against the lands in the hands of 
the purchaser, and the learned County Judge so held. 

The defendants appealed to the Divisional Court, and the 
motion was argued on February 20th, 1906, before Meredith, C. J. 
C. P., and Anglin and Teetzel, J. J., who held that neither party 
should have costs either of action or appeal, and the result was 
that the appeal was allowed without costs, and the judgment was 
reversed. 

Drain. Revocable License Therefor. Damages. Easement. 
Prescription. 

The owner of a farm consented to the water, which came 
through a culvert, being carried off by means of a drain, which 
he himself dug, through the corners of the farm, into a ravine. No 
written agreement was entered into therefor, nor was there any 
expenditure of public money thereon, nor any consideration given 
for its use. ^ 

Held that a revocable license merely was constituted, which 
the plaintiff, claiming through such owner, was entitled to re- 
voke; and even if a valid agreement with such owner were estab- 
lished, it would not be binding on the plaintiff, for no notice or 
knowledge thereof was proved, knowledge merely of the existence 
of the culvert and drain not being suflScient. 

Held also that the plaintiff was entitled to an injunction, the 
damages allowed him — $100 — being, under the circumstances sub- 
stantial, while the cause was a recurring one, which, if allowed to 
continue, might ripen into an easement by prescription. 

Taylor vs. The Corporation of the Township of CoUingwood 
(1905), 10 O.L.R. 182. 

Drainage of Lands. Pumping machinery. Negligent opera- 
tion of lands injuriously affected by. Damages. Persons whose 
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drainage of all lands within the area of the proposed work, and 
may vary according to difference of elevation of the respective 
lots, the quantity of water to be drained from each, their dis* 
tances from the work, and other like circumstances. Section 75 
of that Act only authorizes an assessment for repair and main- 
tenance of an artificially constructed drain. The cost of widen- 
ing and deepening a natural watercourse for the purpose of drain- 
ing lands is not assessable upon particular lands under said Section 
75, but must constitute a charge upon the general funds of the 
municipality. In the present case the scheme proposed was mainly 
for the reclamation of drowned lands in a township on a lower 
level than that of the initiating municipality, and such works are 
not drainage works within the meaning of said Section 75 for which 
assessments can be levied thereunder, nor are they works by which 
the lands in the higher township can be said to have been benefited. 
The Sutherland-Innes Co. vs. Township of Romney, 30 S.C.R. 495. 

Drahvs, Increasing flow of natural stream. Joint tort fea- 
sors. 

The owner of land on the banks of a natural stream has no 
legal ground of complaint if riparian owners above him reason- 
ably use the stream as an outlet for drains made by them in the 
agricultural use of their lands, although the result is to increase 
the amount of water in the stream and to flood part of his land. 
But this principle does not apply to persons not riparian owners, 
who by proceedings under the Ditches and Watercourses Act ob- 
tain an outlet to the stream, and they are liable to the person 
injured by the increased amount of water. 

A proper outlet under the Ditches and Watercourses Act is 
one which enables the water to be discharged without injuriously 
affecting the lands of another, and if the outlet chosen by the 
engineer is not in fact a proper outlet, his award is no protection 
to the persons acting under it as against a person not a party 
to it. 

An action to recover damages for flooding his land was 
brought by a riparian owner against a number of persons who were 
respectively parties to the construction of several drains under 
the Ditches and Watercourses Act, the allegation being that by 
means of the drains the flow of water had been unlawfully in- 
creased to the plaintiff's injury. Evidence was given as to the 
quantum of the plaintiff's damage, and judgment was given 
all the defendants for the whole amount. 
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thfrT. *>?•':•' >^*'":riL' !V .■ •i.t-'n'*' f»! rh* Tirnpurrioi. *jf daTnage aitri- 
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OT?t<. simp]* Hr»^: '•«'-;*?'. Nn* hth-ts wil. r^»nim- & |rood deal d 
crhi'}y flT^'l h '*Hr»-tii! '•'•nsi«i*'ratv»i. n: tn- '•ases it full as reported. 

Geo. Boss, 
Chairman. 



HEPORT OF ATDTTOKs.OF ONTARIO LAXD SITRYEYOES' 

Af^fiOClATION. 

Tu fhi Prffiirirnt avd McmhTs o' fh*- Ch\fnrin Land Surveyors* As- 
sociation : 

AVe have made tho annnal audit of the bank accounts and eaah, 
with the books and vouoherjs of the Sccretar\--TTeasurer of the As- 
Roeif.tif^ii fcr the, year endinc the 2f>th of February. 1907. and -we 
hereby certify that th- financial st a foment i? correct. We find that 
the books and accoiints are carefully kept and that the statement 
clearly shows the finanMii! standiniT of the Association. 

L. V. ROBKE. 

"W. A. McLean. 

Auditors. 



REPORTS OP COMMITTEES. 47 

REPORT OF COMMITTEE ON ENGINEERING. 

Your Committee on Engineering beg leave to submit the fol- 
lowing report : 

Considering the number of members of the Association en- 
gaged in engineering work it is to be regretted that more papers 
have not been contributed in relation to engineering subjects. 

Several papers were promised, and even the title of the paper 
given, but for some unexplained reason they were not forthcoming. 

Your Committee think it advisable from time to time to direct 
the attention of the members to any especial occurrences or features 
in engineering work or practices, and in this connection we would 
mention the serious damage which is now being done to water, 
gas and other metallic conduits by the escape of current from the 
electric railways, especially where the single trolley system is in 
use. This is of particular interest to city and town engineers, and 
we think steps should be taken at once to check the damage, which 
no doubt is silently taking place. Your Committee find that a very 
large number of the members of the Association are engaged or 
partly engaged in engineering work. All of which is respectfully 
submitted. 

E. G. Barrow, 

Chairman. 



REPORT OF THE COMMITTEE ON REPOSITORY AND 

BIOGRAPHY. 

Your Committee on Repository and Biography, while having 
little definite to report, desires to keep before the Association the 
question of improving our present rooms or securing more suitable 
accommodation. The matter, although not at present urgent, is 
one that offers some difficulties in its solution, but upon a careful 
decision much of the future welfare of the Association will depend. 
The rooms now occupied have been much used throughout the past 
year, by out-of-to>^Ti surveyors having business at the Parliament 
Buildings. The library and valuable charts belonging to the As- 
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SMI Im^imti !!♦•' fvinmnilv irfoni^*! to. Imt no additions of note have . 

T{'*<ip»'« t^nllx »iMUm\ttod, 

NY. A, McLeak, 

Chairman. 
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1907. There was a good attendance of members, and the guests 
were also numerous. The chair was occupied with dignity by our 
distinguished President, Mr. Otto Klotz, and the vice-chair by Mr. 
Thomas Fawcett, our genial Vice-President. In the unavoidable 
absence of the Minister of Lands, Forests and Mines, his place 
was ably filled by his Deputy, Mr. Aubrey White. The usual 
loyal, political and social toasts were proposed and responded to, 
and the hearty singing of inspiring songs gave a pleasant and 
cheerful tone to the evening, which passed quickly. 

We were agreeably enlivened by some thoughts of our old 
friend, Mr. E. C. Easy, C.E., upon the position of the lady engineer. 
These we reproduce below. 

The entertainment was closed with **Auld Lang Syne'* and 
the National Anthem. 

Respectfully subn^itted, 

Kjll^vly Gamble, 

Chairman. 



i i 



YE LADY ENGINEER.'' 

(Being a reply to the Secretary of the Engineers' Club of Toronto.) 

BY C. M. CANNIFF. 

(Illustrations by W. Van R. Reynolds.) 

Dear Sir, — ^Your communication of the 20th ult., announcing 
my appointment to a Special Committee to report upon the admis- 
sion of lady members, duly received. As requested, I have care- 
fully noted the information given, as follows : 

Item 1. Prof. Starr, of Chicago University, in a very widely 
reported lecture, declares that women students have a stronger 
grip on mathematics than^the paen, and that the men are more 
emotional than the women. 

Item 2. The ' ' Technical World, ' ' October, 1906, announces that 
Miss Nora Stanton Blatch has been elected to membership in the 
American Society of Civil Engineers ; also that 

Item 3. The University of Colorado has recently graduated 
its first woman engineer. 
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Item 4. A late ** Engineering News" records the fact of Miss 
Elsie Bittman having vacated a $1,200 draughting position in the 
New York City Bureau of Highways for an assistant engineer- 
ship on subway construction. 

Now, Mr. Secretary, if you will allow me a few lines in which 
to air my views upon the foregoing, you will partially azeuse, I 
hope, my slowness in deciding to act on this Special Conmiittee. 

The facts set forth in your letter presumably are intended to 
convince me that the old order is changing, and that it devolves 
upon the Club to ^t in recognition thereof. There certainly does 
seem to confront us some necessity for alteration in the scheme of 
things entire — ^nowadays when we can sit at home and listen to Patti 
and Melba sing vulcanized rubber songs merely by twisting a 
crank. But, if it comes to that, where are the copper buns of yes- 
teryear; whither vanished the old-fashioned, parti-colored sugar 
stick of tooth-irrigating memory ? The stage and the old grey mare 
going out, and the railway and motor car coming in, means, as 
someone says, that we arrive at places now, we travel no more. 
Our pet theories, too, are exploding one by one — deny it we can- 
not. Modem research is seeking to impugn the rosy cheeks of 
Newton's apple; to repeal the very laws of gravitation, despite the 
evidence obtained by the centre of gravity of our waistcoats in a 
Trader's Bank elevator. Waterfalls, we have discovered, have 
other uses than to form picturesque pickerel pools; they who seek 
them out at present writing are promoters and their engineers, 
and have other fish to fry. But what of the matter more particu- 
larly in hand? It seems, then, that in the land to the south they 
are rushing it to the limit — this Age which answers to the equation 
of— 

Criss-cross -f catacomer == P + topsy-turvy + higgledy-pig- 
gledy ; F being a constant representing the date, last past, when the 
moon was at the full. 

In other words, a dimpled trio of comeliness — after publishing 
the banns for four academic years and a post-graduate course — 
has become wedded to the engineering profession, following the 
example of others of the fair sex, who, in other lines, have been 
united in the holy bonds of making money. They have gone Dr. 
Mary Walker one better; such appeam t^ be the case. 

For my part, wondrous had it seemed had some giddy young 
damsel in fluffy bangs, beholding lady doctors and lady lawyers 
and lady such-and-such — every one prospering — not grown clam- 
orous, not longed to conquer the realms of practical scientific 
intellectuality; to take things out, as it were, to the **henth" power; 
not yearned to be a mining expert, for example, to go romping 
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after rugged rocks with dinkj-, dimiDutive hammer, or to practn- 

civil ingenuity, perehanee to prod into the vital statistiiw of wvct-iv 

and pavements and septic tanks and so forth. ;iud dn lelt;.sfO)M' 

stunts for a raifTOBpnpif w. 

V Y-' ir>'- w-hile titrurin^ mi tii- 

! I I emmeut Burvi'v. jus; lih- 

I 1 1 manv of the lords of itvu1»>! 

UJ I wuld huv.' l..l(i V..U > 

Satan finds soon' iiuki.'Ih"' 

still for the hand tliai J"-i. 

th« (^radli^ 



This Chataui|uu u 

wan bound U> in- nvi 

\^ Airy, fHiry lAilm,,. .., 

i;ultivated a IxiwioK u--: 

anno Witll \itllt:-it:Hilr-. 

i-nil'tnt! in -uxilf/ an 
would bi' liiiii' I" jjiii.' 
downward path, and ere Ion); Htuniblf uf^ajtusi an iiiLi>'. 
to specific gravity and voltage and mn-h like VVii.-j, .-. 
menccd seeking the mother-lode of erudiliDii. fmui ii<'<ji..; 
Latin word for a water-beetle — don't you kjiuw i'- Kii! 
iodicals infested with higher matbemutii^s, ami I'lillimll! , 
for strength of materials and conic Bt!i;tionH. tin- Kiadi'i 
ably easy. The seed had been scatti-n>d, tin- snil ..., 
one had but to squat on a roadside stuiup arnl ui-.< .; 
of the harvest. 

While still in frocks that tlirted with ihi-jr {•••■■\ ■ 
read their Tennyson — these sawty, wiiisonn' iiissii . j-' 
him all by rote, most of them, and in a di«iri' In lim.,', ^■'" 
yoke of kitchen vassalage" can you iiiarvi'l Mm'. ■■ ','■ ■■ ■ 
their skirts and jumped the fence iiitij Un- cnj;!:.. ■ ■■■■ 
there any reason why they could not Iitki' '' jui! 
them together, and dally just an h-iinnillv ;> 
finished product. Nay, nay, Pauline. Xi.i ..■ :•■■ 

So, from her mother's kitelien im i;i., 
the school of technology and the laboraior. 'jii ■■ 
anent the intricate fusing of metiiLs. iJiiii- ■ 
ledge of the entente cordiak U-tween S'"il • 
getting wise to the proposition thiil '"ul,;.,' 
in the same set. 

It was only the merewl Kteji fiuin ii.. • 
ruler; from being a <)ab h1 doimsiii '' ,;■ 
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functions al^brak- — the siitheriest sort nf lubricated transitioii; 
from beinH i-hief push at a Domestic Science meetit^ to readijig 
a pap«r <m some such sulj.jwt as ■ ■ Reinfnrced Cow-meat'* was like 
siiiiiug off a totf. Fish-plates and fashion- platea are confusing in 
shorthand. Beet nxits and i-ube roots nearly are allied. 

Looidiiir abnjaU. then, and roUins a melting eye. and rubbing 
shoulders with sutrcefisfiil female barbers and denlista. it was noth- 
inif but uatural for some ambitious Alii-e, or Priscilla. or Phyllis, 
or Euui(.-e, to hazani a bet in an idle moment that she would yet 
reach the head of enijrineeriiiK navigation, and snub fast in one 
tender. lovtuK huir of exceeding largeneas. to the fat salarj' that 
environs the i-rafts and subtleties of the consulting engineer. 

The men have only themselves to blame, perhaps. Here, for 
years they have i>een prautisiug deceit. The ladies were sure to 
iind out after a time that a liam is not merely a long. low. splashy- 
looking thing with green moss and poetrj' and stuff on it. where 
the boys have their swimming hole : biit also that good money may 
be made at home by figuring and making plans about it before it 
is built and flops over. Nobodj- likes being gammoned, and that's 
v/hy the gentle, adorable Doris is elbowing the men and stooping 
to the profession — why woman, lovely woman, is bringing herself 
down to a mere man's level, and transit. 

There is no use telling the dear creatures, these sweet and 
radiant haudmaideus of Science, what they are up against. I sup- 
pose. If they knew the tariff chanies. unless I miss m.v guess, it 
would be a kissing game of good-bye 
to the civil cngiuine. However, as 
the profession L-laims jis many dif- 
ferent varieties as Heinz s pickles. 
it ma.\' be assiuned that there's a lot 
of gentle-eyetl gazelles perched on 
the verauJah and watching to see if 
this first bunch of beauty makta 
good before taking the plunge. If 
niit lii-Mtid doesn't seem appetis- 
ing, there's a lot of others left. 
That's doubtless what they think. 
Ruth LTiished to earth will rise 
again. But. being kind-hearted. I 
saddeu. 1 haeteu to drop the un- 
feigned tear! Could a thought 
more hateful than leaving them to fry in their own fat be imagined? 
1 suppose the whole iT\isade started with that disinherited 
tradition about the Transit of Veuiis, and !iow Venus laid out the 
Milky Way, and the further dis^-reditett idea that she gave her 
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arm to make the third leg of the tripod. Or have they gone crazy 
from playing bridge t 

Mercy me, what wielding of logarithms with the energy that 
should flow in full, free, fast flood, imdefiled, toward the earpet 
sweeper! What cluttering of feminine brains with labyrinthine 
formula! What acquisition of wrinkles over Chambers' Tables 
when the time were better employed in^ ironing wrinkles out over 
the tables in the laundry, must ensue, ere these poor, deluded but 
beautiful blossoms of loveliness realize their mistake, acknowledge 
that it is better far to know how to scale a nice fresh herring 
than a plan — not to say, bake a tapioca custard than cook field- 
notes. 

After all, my dear Mr. Secretary, the point I make is, that 
what has come to pass is not in our own country. The germ has 
been isolated and propagated, let us admit, more or less successfully 
under the Eagle's wing; but it is all experimental, and from Uncle 
Sam's domain to oure is a far fly. Upon mature deliberation I 
consider the Club unduly excited and tanbarking up the wrong 
tree. I grant, of course, the advent of a new era, and that Canada 
is going to loom large; that "with enormous untouched natural 
resources," etc., already has she begun to bring her pigs to 
market— and billete, too — and that no longer will we sit down and 
say grace over bare bones. All of which signifies that the day of 
the engineer and surveyor is here. 

It is true that many young ladies have come from Toronto 
University with the centre B and distance B.A. in their bonnets — 
have done so for years — but reading Moderns, and Eant, and 
messing round the fourth dimension 
and such like, is different to having 
technical and mechanical fal-da-rals 
seething in your brain-pan. If a fel- 
low like me, who is trying to get three 
squares a day out of engineering, may 
be permitted to have such grave, 
mighty thoughts locking through his 
cogitatory canal, I should say that 
our maidens oan be tcte-a-tetc with 
Macaulay and Gibbon without inter- 
fering with the artistic tout ensemble 
of the stuffed c'anaries on their Sun- 
day morning hats ; yet that these same 
sweet lady graduates are too sensible 
rf^ to fail to understand how the paths of 

survey lead but to grey hairs; how 
working fakes with a lathe, or frivoling with bridge construction, 
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or tnntitinff mi or off the jok't' in a power houBe. are things better 
left to bn»ther Toiu. We bring our dauphters up better. We do 
not want to be roadinp advertisements of "Maiden Canada" en- 
^neers. 

Then' is the eternal fitness of ihin)"! to be considered, despite 
the fillip piven to some minds by ihe tjuaint. the unexpeeted. A 
"Madonna of the Sand I'limp" would not look right. Resolved, 
that a horn spi^^n is the bi>st for Ihe mustard jwt: also that ginger 
beer tasti>* Ivttor from a stone Settle, whilst the ordinary hayfield 
vaTir-ty ..f beer — aceeptinc the knowledpeaWe dietmn of the inimor- 
fal Boh Sawyer — yieltls its nltimale strencih. imparts its most 
dfliri'iiis. niit-hrown qnintessenees to the wriieil perimeter known 
as the rieht spot, only friim "iT,*i native pewter." Nay, a plumb- 
boh ■w'lHild noi feel at home waedinc at the end of a <-or9et string. 
It is all vorv- well for the "'Tochnieal "World" man to pet bnsy and 
mate statistics f-ir printers' copy. Bnt stop for a moment and 
eonsider the absurdities of it all ! 

Pietiire yonr dranphtinc office ! A dainty, demnre. tender 
dove of a damsel over there in the comer, with a prodigal wealth 
of anbnni tresses her head adorning. 
and a trnncatert i-oiie of ditto behind 
— impresfiionable, she. as a fr«sh-trow- 
elled ciiiKTcW- valk — .iiist fanev* her, 
intent plottinp cim-es for permeability 
and calibration or efRcieney and power 
factor, or some other ihinp. and lining 
her snow-white, patrician brow till it 
resembles a fj-nninHl yard : the fair, 
pure oval of her face tuct-pointed 
fn)m ehewinp piim; with it all an 
^ intanpiKle >et ppr\Hding aroma of 

^^^ lavender ()r new .mown hay in the air ! 

___^ Is"! not a pr*«ientment to set yon 

^tl^ a-dreaminp of IjTios and sonnets 

and strophes: "And they called her 
Maiid." The drawinc room! "Imagination fondly stoops to 
trace the parlor splendors of that festive plaee." as per the poet. 
"What a shape your papers wonld pet into — estimates jabbed to- 
gether with safety pins and what not, fnder the regime of one's 
able Bssistant, Miss PlufEy Ruffles. Spinster of Applied Science, 
wonkl not one's reports and speeifie«Tions have more postscripts 
than a steel tape cefs kinks'! -Tust think, think — let your fancy 
have play — the walls: Bnnches of celhiloid set stmares and French 
enrvps tied up with baby ribbon My very soul is harrowed. 
What insertions in the drawinp paper, what tneks taken in the 
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cross-sections, what three-inch pleats in hemstitched profiles, would 
signalize the invasion of sighing Jean, or cooing Dolly, in her 
Peep-a-view shirt waist, and side-stepping hither and thither, flaunt- 
ing, fluttering — with a mouthful of drawing pins! 'Ods precious; 
only conjure up the stuff you would always be finding on your best 
embossed letter-paper after she had gone for the evening, an' it 
please you. She would set up her muse, and level it, and run 
** Lines to a Gravel Pit'' after some such fashion as: 

"Oh, to be carted away 
From this dark Aceldama of sorrow, 
Where the gravel and sand of to-day 
Becomes the concrete cub. yd. of to-morrow. 



>> 



Would you like that? Would it be seemly? I grant that plenty 
of our draughtsmen lack the brains of a horse on a milk route, 
and that now and again one might count on an artistically-minded 
female who could manage a plan which when completed didn't look 
as though its necktie were up over its collar, but — my word for it 
— the lady draughtsman is yet a long way off. Do you think they 
would ever date a drawing? No, the betting is 20 to 1 against 
pink T-squares. There are too many other congenial occupations — 
if they will not stay at home and help mother, and recreate with 
Trolley-era Busiy-piano sort of music when Mr. Smithkins calls of 
an evening — ^too many vocations for them to confess to any wist- 
fulness for a bridge, or languishment for a five-mile breakwater, or 
love for a septic tank, or desire for a bevy of culverts. And if the 
Engineers' Club is serious it surely must be holding the telescope 
to its bad eye. 

Their common sense will teach the ladies that digging ditches 
and cumbering the earth with viaducts are not for the likes of 
them. Our Lady of the Snows (be the last same, more or less) has 
no hankering to go roaming up and down creation jabbering about 
test-tubes, and assays, and load-factors, and shaft-sinking, et al. 
like a lather with a mouthful of nails. They recognize that a pretty 
girl and plane trigonometry — ^be the moon ever so lovely — ^are in- 
compatible, incongruous. 

Why, the idea is so silly! First thing, we'd be having '* Rules 
of Professional Etiquette on Sewer Work," and a new column in 
the ** Ladies' Home Journal," headed ''Complexion Aids for the 
Field." The longer I ponder the whole proposition, the. more de- 
cided I become. 

Hark! list! — do you hear the pathetic, undertone query, ''Is 
my instrument on straight?" Ludicrous, crazy, the entire hypoth- 
esis! 
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B'^holt! Oladys Edytln* — trioksome piidJess, serenely sweet — 
wrretliii)! on a cold, windy day with ihe thnmbsorews, in a pair of 
No. 6 sHOtIo (rlnv«. tho whiles her dainty tailor-made gown plays 
clothcs-IiiH" with the triixxl. Oaze cm her Tr\-ing to negotiate the 
eliKive etMss-hairs, what time her feather is frisking between the 
trabbles like the swipe of a Newfoundland dog's taiL . . . T 
believe that thon^ an- a lot of other girls who affect sqaaahi*-. deep- 
apple-pie kinds of headgear, with a chop suey adjunct of violets, 
or assorted fniits. or something rlinging to the sofBt of its porte 
eoOnTf : hnt if we can imagine a lady surveyor or engineer at all, 
in either ease — if she were jri^ing line and got mad and tore it off 
^>__ and threw it down and 

^wO ""■--> jumped on it — the resultant 

j;, ■wc>ulii he the same by the 

graphical metliod. 

Suppose crinolene to 
come in. and Alicia in a 
fp' power plant '. She'd go fool- 

; ,lj ing about — blonde cnrls, 

j.Hi|! eunning (Tirls — get cati^t in 

-■t' the shafting or make a short 

yi skirtlet. and just then thiDgs 

If would be hooping up gener- 

ally. 
Think of her measuring on a trestle, with notebooks and powder 
pnff. and tape and pentils. and red c:halk and smelling salts, and 
the tisnal ineidentals in her chate- 
laine. She'd be yelling in a riiii. 
defT^ mezzo-soprano to Kelly, the 
foreman, to yank those ties off 
qniefc. or get to the cAlorific 
equivalent out of that. Would 
Kelly, think you — whose language, 
when he is caught without an um- 
brella in a brain-storm, is oft-en so 
bad that his month needs a mud- 
guard — ^he apt to stHd,v fastidioiia- 
neas in his nqiartee to those pearly 
cadences issuing from those ruby 
lips? Deponent sa^'eth not. nor yet 
putteth it in writing. 

The foregoing, my dear Mr. Secretary, are hut the more 
obvious things that occur to me. I am not going into delioacies. 
But love my heart alive, would not ever>- snrvey demand a chap- 
erone? Te pods, what a vision ! 
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No, doubloons to ditch-water, 'twill be a lon^, lonj? day ero the 
saying changes to **0h, .for blue prints like my mother used to 
make.'' The civil enginine's contract is too much inclined to fm- 
bonpoint, and we need fear no foe in the gruise of a moth-ball rolling 
care-free in the tracing-cloth drawer. Winging to covert in the 
technical section of the *'Idle Rich" is a grown man's jcrt). 

And all of the above, Mr. Secretary, makes me 0{)ine thiit th(^ 
Engineers' Club need not let worry sit too heavy on its chest. After 
reading same, if you still think the Committee necessary, and that 
it's up to me to act, you have only to say the word. 

With best wishes, believe me. 

Yours truly, 

E. C. Easy, C.B. 
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them to fniitioD — for without their servic(*s thoro o;^n Iv no ma- 
terial pro^rress, but only st^^iatioii. Wo c^ti tnilhfnU\\ ^mi with- 
out exaggeration, say that no pn^ft^ssion rv^iitribntt^ woro t<> th^ 
advancement, development and proirross of a country than d<vs 
ours. 

It is gratifying to he able to reconl, t<v\ as I persoual^v o«n. 
to the higher standard attained and still aimtnl at by the nr».fc^s- 
sion. Armed with the standani of twenty years ajro, we woum l\\u\ 
our implements thormighly inade<juate to oope with the m«ti>- ;uul 
varied questions that are presented to us for sohtlion. Pn>fvs.s,>r 
Galbraith and his able staff are doing i\ \\i\t\\y\\i\\ work of the j?reat- 
est import in training men to grapple with tlie n^an\' probbMUs thrtt 
present themselves in our growing oountry. whioh one wvav liken 
to a giant flower, its seed lying dormant for past giMierations. but 
now the buds by the thousands arv^ Inirsting through, seeking light 
and sunshine, to develop into a galaxy of bh^ssouis under the fos- 
tering eare of sturdy Canadians. 

The bud that has developed the most during the past year \h 
the Cobalt **bloom. '■ This flowery produet has. ho\vevf»r, aHso- 
ciated with it matter loss poetie. yet of more matt'rial (MnuM'rn 
to man; I will mention the name, as so fi»\v of us see or have 
much of it — silver. If there is one phaso of 1h(» wealth nf the 
Cobalt district in which I rejoice, it is the revenue that the Ontario 
Government is receiving therefrom, enabling i1 thereby to HUj)port 
the Provincial University ade(|ualely ; \n promote education in 
general, and especially to implement its siip|)ort to the M'hool of 
Applied Science and Engineering, not forgetting ati adequate aufl 
just compensation to the pr()f<»ssors and teaching Htaff, who have 
been lamentably underpaid. 

Strange as it may appear, yet it is true that man places the 
least value on human life, lie will ('XfTcise the greatest eare and 
discrimination and attention on his thorouyhbt'ed h(»r«e or cow or 
sheep or dog, provide for their h(^alth and comfort, but for the 
genus homus le.ss consideration is shovvri. T refer ewpf-cially to the 
question of sanitation. With the general jirogn'ss manife«»t 
throughout the land, there is an awakening that smaller places, 
villages and towas, should be liftHH^mt'd of s^-wage and waterwf^rks, 
and this has opened new fiebjs for many in our Asf^»eiatiori. (/losrely 
allied thereto is our drainatre system for marshy anrl swampy lands, 
whereby not only land is reclaime/l for airrienlfural purp^^ses, but. 
a menace to the health of the community as breeding pla/^'es of 
malaria is remove^l. 

The increased value of land, whether urban or of the farm, 
together with the higher standard of aerqjra<"y aim<^d at by the 
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n\\i\ ivplarotl it 1\\ lb«- sMt\ \i\\M\ 

Th«^ siirvr->or has \v< 11 ko]M ahrt^^t 'f tbe drinauds of the 
f-ouiitrv for ifti-ii-iit wi^rk. ItiT "Vi iisT.rral hi> Tv-wan^ i«r remiinera- 
tion has lift kt*"|>t ahivasl with ihi- ]»r«nspiT:ty .-.f thr i-tiimtr>\ \i-ith 
th»' infivrisv'ii r.ivi «-.f l-jviTii:. ay:it with thi- vahir of the serTJees ren- 
dori''«1. Rnt this is a tiih11»t Axhi.'ily in your own hands. Make 
yoiirsf'lws ••hrfip. ATi<i th»- pr.hli-- t«kts yon At your ytric-ie. On the 
othr-r hariii. l"'i' ivo'i^Ji-irniv «.f yrmr nn'-rit — .iiistly. of crmrse — and the 
ptihlir will rivofiTiizf* it. 

W.- fjiv- in H f?iir way rii" h^ivinc: ('Vc TTiJii-y years the older part 
(»f thr- Pr^•.^•in•■•|■' rr-vrrtvl ^iih h primary triMnirulfltion net. so 
thnt thr- lfjn«i ^m•^•eys, In-'inilint Trinni'-ipjil. t«»]Mi£TJiphiital. in short, 
all kinds f.f snnvv. will U- hMs»*.i au fixfii p«KiTi«niN. and therehr 

I • 

piv'- h •I'^finitenf^s ftnd homoL'»'n<*ity that if^ now sfi sadly lacking. 

Tt is nKist irratityinc to fiiiil tlu»t onr finnnees are in a mo^ 
hen 1th V ••on'^litirm. wliii-h Hntriirs wfll tVn* the health of the cor- 
porat<' body. 

1 reLTt't that wf- hu\'»- to rer-ftrd the death of four of our mem- 
bers sinr*f thf last mef'tiiia. viz.. !Mr. Ahrey. Mr. H. Bi^r^rer. Mr. 
Spry, and lately of "Mr. Hennfm. "VTith thf exception of Mr. 
Riiref*r. who was nne of th<- most pr«»nnsinc of our yotmirer mem- 
bers, the othei- threr- were all m^n nf lar?'- experience, and oecn- 
pierl honored pf>sitions in th*- ]»rnfef^;inn. Of these we may say: 
'•"Well donf\ crond and faithfnl servHnt." 

In conclusion , permit me t'» Siiy that in no country is the 
professional standing (»t' Ihr siirv^yor hitrh^-r than that of the On- 
tario Land Sinn'ev(»r. 
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[This Association is not 7r sponsible as a iody for the opinions ex- 
pressed in its Papers by Atithors,] 

THE MEASUREMENT OF BASE LINES WITH THE 

STEEL TAPE. 

BY L. B. STEWART, TORONTO. 

Professor Jiiderin, of Stockholm, was the first to experiment 
with the steel tape as an apparatus for the measurement of geodetic 
base lines. In 1879 he published his first memoir on the subject, 
a translation of which by Prof. J. Howard Gore is contained in 
the Report of the U. S. C. and G. Survey for 1893 ; and since that 
time the steel tape, or some similar substitute for it, has gradually 
gained the confidence of geodesists, until at the present day it has 
almost superceded all other forms of base-measuring apparatus, 
owing to the precision and economy of its results. 

Jaderin used a narrow tape, 20 metres in length, in his first 
experiments, but finding that it exposed too large a surface to the 
wind, he soon substituted wires of steel and brass for the tape, 
reserving the latter for fractional lengths only. In making a mea- 
surement the end of the tape rested on tripod supports placed a 
little less than a tape-length apart, the positions of the ends of 
the tape being marked by means of fine needles placed vertically 
in the upper surfaces of the tripod heads ; the rear end of the tape 
was held firmly with its zero mark in coincidence with the needle 
of the rear tripod, while the forward end was stretched with a 
constant tension applied by means of a spring balance, and the 
position of the needle of the forward tripod was noted on the 
millimetre graduation of the forward end of the tape. 

It was necessary, then, to apply to the length thus observed 
corrections for sag, tension, grade and temperature; and the first 
two corrections named being of opposite sign, a tension was deter- 
mined that made them cancel one another, and this was the standard 
tension used. The temperature of the wires, when they were used 
in the measurements, was determined by their differential expan- 
sion, duplex measurements being carried on with the two wires, 
which had been previously carefully standardized. In thus using 
two wires of different materials as a metallic thermometer, it is 
assumed that their temperature is always the same, an assumption 
that probably is seldom realized in practice. 
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Another correction that mnst be applied when the tape or 
wire is used at a different elevation than that at which it was 
standardized, is that due to the change in the force of gravity. 
The effect of this chansre depends upon whether the tension is 
applied by means of a weight or by a spring balance. In the 
former case the tension is changed without altering the sag; in 
the latter the sag only is changed. 

Jaderin's results shnwed h hiirh -It-gree of pret-Lsion, demon- 
strating clearly the advantages of the method. 

The steel tape has been used verj' extensively of late years on 
the T". S. Coast and Geodetic Sur\*ey. In the report for 1901 
is given an account of the measurement of nine base lines along 
the 9Sth meridian by A. L. Baldwin, the chief of the party that 
carried on the work. Tapes 50 m. and 10 J m. in length, two of each, 
were used. Stakes were driven into the ground to mark the terminal 
points of the tape, and also intermediate stakes at every 10 m. to 
serve as supports for the tape, which rested on nails driven into 
the sides of the supporting stakes. Tension was applied to the tape 
at its forward end by means of a spring balance, a standard ten- 
sion of 30 lbs. being used throughout, and the precise positions of 
the ends of the tape were marked by fine lines ruled on copper 
plates nailed to the tops of the terminal stakes. The tapes were 
all standardized in the field by comparing their lengths with a 50 
m. or a 100 m. comparator measured by means of the iced bar base 
apparatus. The tape during a comparison was supported and 
stretched in the same manner as during a measurement. 

In addition to the steel tapes the duplex bar base apparatus 
was also used in the measurements. It was standardized in the 
field in the same way as the tapes. One kilometre of each base, 
called the test kilometre, was measured with each apparatus, and if 
any measure showed a residual from the mean exceeding 17 milli- 
metres, the apparatus with which the measurement was made had 
to be re-standardized. 

By a comparison of the probable errors in the lengths of the 
bases with those of the border lines of the base nets in the trans- 
continental triangulation, it was found that the latter were from 
two to five times as large as the former, each expressed as a frac- 
tional part of the whole, sho\ving that the precision of the base 
measurements was out of proportion to that of the angle measure- 
ments. It was therefore adopted as a guiding principle in the 
base measurements along the 9Sth meridian, that there is no ad- 
vantage to be gained by increasing the precision of the base 
measurements beyond that represented by a probable error of one 
part in 500.000: that it is a wiser policy to increase the speed of 
measurement and the number of bases, rather than to increase the 
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precision of a fewer number of bases placed at longer intervals 
apart. Notwitlfstanding this restriction, however, the average pre- 
cision of the base measurements in question was that represented 
by a probable error of 1:1,200,000. 

The most serious source of systematic error in all linear meas- 
urements is due to the difficulty in determining the temperature 
of the measuring apparatus, and thence the correction for expan- 
sion. To overcome this difficulty various expedients have been tried, 
such as the various forms of apparatus, in which the differential 
expansion of bars of different metals is used to keep the distance 
between two points in the apparatus uniform under changes of 
temperature, or to indicate the temperature. All these expedients, 
however, have met with only partial success. It is a noteworthy 
fact that in the discussion of the measurement of the Salt Lake 
base of the transcontinental triangulation, a closer accordance in 
the measurements was obtained by using the temperatures indicated 
by the mercurial thermometers than by using those given by the 
duplex bars of the base apparatus. 

ft 

The final solution of this difficulty probably rests with the use 
of Guillaume's alloy invar in the construction of base measuring 
apparatus. The composition of this alloy is 35.7 per cent, nickel 
and 64.3 per cent, steel, and it has an extremely small co-efficient 
of expansion. During 1906 the officers of the Coast and Geodetic 
Survey made several experiments with invar tapes to compare the 
results obtained with them with those from steel tapes. They meas- 
ured six base lines, using on each base three invar tapes in daylight, 
which had been standardized at the National Bureau of Standards, 
and three steel tapes at night which had been standardized in the 
field. The steel and invar measures were computed independently 
and the differences between them were small, the average being 
1 :500,000. The probable errors of the lengths of the bases found 
from the steel tapes are more than double those from the invar 
tapes, and the final probable errors of the bases, giving the invar 
measures double weight, are between 1:2,500,000 and 1:5,000,000, 
or 0.4 mm. and 0.2 mm. per kilometre. The coefficient of expansion 
of invar was found to be .0000004, or l-28th that of steel. 

These results prove conclusively the advantage of invar tapes. 
In 1900 the C. and 6. Survey proved that steel tapes gave practi- 
cally the same accuracy as bars, at one-third the cost; it is now 
shown that invar tapes give results considerably more accurate and 
economical than steel tapes. 

A description will now be given in detail of a method which 
differs essentially from those above described, in the manner in 
which the corrections for sag, tension and grade are determined^ 
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and which, judged by experiments made at the School of Science, 
promises to give as good results as the other methods. It is the 
result of an attempt to devise a method of measuring base lines with 
the ordinary appliances which the surveyor finds at his disposal 
with a precision at least approaching that required for geodetic 
base lines, but I see no reason why, with the aid of a few extra 
appliances, the method should not be susceptible of as high a 
degree of precision as will meet all requirements. 

As in Jiiderin's method, tripods are used to mark the ends of 
the tape in carrying out a measurement, the zeros of the tape being 
brought to coincide with fine lines, ruled on the upper surfaces of 
the tripod heads, the tape being suspended freely between the tri-r 
pods. While held firmly iii this position measurements are made to 
determine the height of each end of the tape above its lowest point 
This is done by takincr level readings on a graduated rod held first 
beside the tape at its lowest point — the rodman at the same time 
noting the height of the tape on the rod — and then on the head 
of each tripod. Assuming that the form of the tape is that of the 
catenary curve, the correction for sag, grade and tension can be 
computed from the data furnished by these measurements. The 
temperature is noted in the usual way by means of thermometers 
suspended near the tape. 

In the base measurements made at the School of Science the 
tension was applied to the tape by the aid of ordinary ranging 
poles passed through loops in cords attached to the ends of the 
tape. The points of the poles were pressed into the ground by the 
tapemen, who then held the poles firmly with the zeros of the tape 
in coincidence with the lines on the tripod heads, while the rodman 
noted the height of the lowest point of the tape on the rod. They 
could then relax their attention while the level readings were taken. 

For computing the various corrections, certain constants of the 
tape must have been previously investigated, viz., its weight, its 
extension under a given pull, its coefficient of expansion, and the 
temperature at which its length is standard. All these constants 
were investigated in the c^se of the tape used in the work above 
referred to, which was an ordinary 100-ft. steel tape made by the 
Lufkin Rule Co. 

The formulae by which the various corrections are computed 
will next be developed. 

The principal properties of the catenary cur\'e are contained 
in the following equations, for which reference may be made to 
any work in which that curve is investigated: 
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s = a tan $ (1) 

x^alog (sec ^ + tan ^) ' ' (2) 

>' = a(sec^ — 1) (3) 

7^=«/(7 + fl) (4) 



a = 



s^—y 



2y 
in which 



(5) 



X and 2/ = the coordinates of any assumed point referred to 
rectangular axes which are, respectively, a horizontal and a vertical 
line through the lowest point of the curve. 

s = the length of curve from the origin to that point. 

== the angle which the tangent to the curve at the point make* 
with the axis of x. 

a = the length of curve whose weight is equal to the tension at 
the origin. 

T = the tension at the point. 

w = the weight of a unit of length o^ the curve. 

To find the correction for sag we have from equations (1), (2) 
and (3) : 

s -^ y 



f='°<>^^0 



on expanding which and reducing and substituting the value of a 
from (5) it becomes: 

__2 f 2_y_ ■' 

^""^~~3 7 ~I5 7^~ 
or 

2 J- 2 y'' (6) 

If now 5 be the total length of the curve between two points 
at the same elevation on opposite sides of the lowest point, and 
therefore at equal distances from it, and x its projection on a hori- 
zontal plane (6) becomes 

._.= 1^!.32>1 (7) 

8 s 15 i8 
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If y -= 1.5 ft. and s — 100 ft., the second term in (7) is but 

0.00013 in., 

and as the sag of a tape 100 ft. in length, and weighing about 
two lbs. under a tension of 25 lbs. is about 7 inches, we may safely 
neglect the second term of (7) and write the correction for sag 

8 >^ (8) 

^•"^ 3 s 

As the ends of the tape are here assumed to be at the same 
height, we must derive an expression for the correction in the 
general case in which the heights are different. Denoting the 
heights of the ends above the lowest point by 2/i and 2/2* we have 
by equation (6) 



^•■~ 3 ^ s\ "^ 4 ) 



«i and ^2 being the corresponding partial lengths. To find a relation 
between s^ and $2 and s we have from (1) and (3) 

sec $ — 1 , 

^^' tand 

and sec ^=(1 + tan ^$)^ 

= 1 + '^ tan 2^—1 tan *$ + 

^--i-atan2tf-itan*fl) 
tan u 

^s (i tan «— |tan ^0) 



or approximately 



5« 
^= Ta 






and ii = 

-^2 y2 



2a ^^ — 2a 

J y^ 
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or 





^1 




s6T 


^1 


i-i Vyi 


+ vV. 


^l 






^v. 


.f« 









.'. substituting in the expression for c, and reducing we have 

. 2 K (9) 

in which 

F=y,2 ^y^2^ (^^ +^2)^j'^, (10) 

Equation (9) also corrects for grade. 

To compare the precision of the above method of finding the 
correction for sag with that found from the tension applied at the 
end of the tape, we take the expression 

which gives the correction in terms of T, the tension,^ and W, the 
weight of the tape ; and assuming W = 1.3 lb. and T == 15 lbs., we 
find that c^ = 0.0313 ft. Substituting this in (8) we find the 
corresponding value of y = 1.1 ft. Assuming now an error in y 
amounting to 0.01 ft., the resulting error in the correction for sag is 
0.0006 ft., and it is found that this error would be produced by an 
error of 0.14 lb. in the measured tension. It is evident then that an 
ordinary spring balance would not give an equal degree of pre- 
cision. 

To find the correction for tension let 

e =* the extension of unit length due to unit pull, 
then the required correction is 



'^p 



T d s^ew I {y ^ a) d s 

~~^^ ^ o J o 



/4 • 
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• 1 ct 



=,»J ( . 'a)£. 



- «■ 






fvs (a - -,; ■ --, . -r j 



Then subsritutinp the values of * tind *■ giveL ai»L»v<:. and rednt-ing 
this becomes 



c, ^ .«.^(i^;; ^J 



Thr fiPf*oDfi tprm in thi? is st*l<lnni nppre<Mal»lfc. It iF to he 
obspn'-ed that f u- b i^ h eonsumt tor a driven tapt : a may bt f oimd 
by the formula 

a2) 

a «= r = — 

-111 * }2 

A tablf- mav be* formed civinc tli" value? of - and a far 

assumed vahv- nf 7/. and ?/.. from whie'ii Iheir values may hi- taken 
by interpolatioii. 

The correetioi: for temperature is 

c, = 5 .. ..'— ; ^- (IB) 

in which 

/ == the obf;erved temp^raturr. 

/^ ^= ih^ t'^mpf'ratun at whi -h thr- tape is st-andard. 

•^ = th«" coefVicient o: expansion. 

Applyiuir tht aho^-. eorrer-tions. w-' havp then for the hori- 
zontal distanr^- hetwePV; tht zeros of the tape "when Testing on the 
tripods, as above described: 

2 }• 04) 

in which 



c 



■V 
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though 5 may usually be assumed equal to Sq in computing the last 
correction. 

Several measurements of a short base line have been made by 
parties of students, using the above method, and the results have 
been such as to show that in the hands of a well trained party a 
high degree of precision may confidently be expected. 



Discussion. 



Prof. Stewart — That is all I have written. I might say that this 
method was tried on the field on two different occasions, and some 
students who had no previous experience or training made the meas- 
urements. Two measurements were made for a base line of 1,000 
feet in length or a trifle under, and the difference found on the 
two occasions was found to be 1-100 of a foot. From those ex- 
periments it seems with a carefully trained party of half a do^en 
that measurements could be made that would compare favorably 
with other methods used in measuring geodetic base lines. (Ap- 
plause. ) 

The President — I have listened to the paper with a great deal 
of interest, being acquainted with the measurement of base lines. 
We have made provision in Ottawa for doing similar work. We 
have now our bar, with which the measures will be tested. I haven 't 
seen the work of this description carried out on a large scale, but it 
is certainly fairly simple. You have to know the record of your 
tension. It is an essential thing in determining the length of your 
line in using the Invar tape. This name may not be familiar to 
you, but it applies to a new material that is used and is derived 
from ** invariable'' because the co-efficient of expansion is so small. 
These tapes are now used in the United States Coast Survey. I 
was recently in Washington, at the Bureau of Standards, where 
they tested them before they went out and tested them after they 
came in. Two were used and two were not used, so that when 
they returned they were tested to see their variability of length, 
and it was found that those which had been used were in better 
shape. The difference was actually smaller than the two tapes that 
had been left in the office, and weren't used at all, but in either 
case it is a very small quantity. 

As Prof. Stewart has said, for years the great trouble has 
been the question of temperature in the determination of base 
lines when using tapes. You couldn't tell what the temperature 
was. You would have the thermometer and you would assume 
that the temperature of your tape w&s the same as your thermom- 
eter showed, whereas there was no assurance that was the case, and 
actual experience has shown that it wasn't the case. 
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I harv fti>^r\ tho <»T|M*nTr.or.rs ih*! Tr*ne suule along the 98th 
wif-r't^Mi Th<» litilr p-.tvv r.t <^.'y\^T cr, vhuh the record is made 
n ftlv^^l h^M AVi n^h '.'^ w.»ilh. Ar./. •.* »» i:A:iei to a piece of 
ffr-Ar.li-r.tf ftr..i tV,i^ .s i;rix'fr. '.r:,' iV.f arr;^:>ti &r.i a ssiark is cut 
<m :1 f'^r .v.rl-v.Vi'riir >*.*"/.r rj-.r-Asv.TYTr.ir.:?. Tht neasriirrjnents are 

■■'*•■• ■ ""■- v-.;-- V-. \"i'-. i.->. - ■■ . fry- ■;■•■:•.•; ■> "v.-ry small, 

tX< T^'TTL'pfTftir.rf' iTi l>r 4-xv-r.,v.c ^.v:>. *" ^.rM i<^ r-r'Artr ttan in 
t"h»" os> r>';.-. ftr.,*. r.* vixv.-rr :».»«■? Tr'f-.^i>:;.rf^T:j^:r.ts :i is naade at 
rif).t jt. ^Yt \v.-i.v; Si^rr^ rr; f '>**:.. Tf^rrj^'TT* rr.ifi :;:.^7/*: :Ake into 
p/'.nc.,-j,.7^.t"'r»"' i>'i- rhXi-Tih^y >.'. f... T^u r'.irrf':-ri;c -■:t ii.i> is Tety 
«Tr!j J; T}i{ ^>.p.««' «iri vj*j-»p'»7*i**-. .iT r.-j..!*- 'ir.vf^. .r.r; *:.:'* .^l.Scs of the 
«f?.r-';'nc 9' -bf- .•>,.-'v.- 7»- -xv-' ' si.cK Tr?f; i:j.'i:. *: TJ.trf- trj liait, 

:»«'■"'•» '.''» lilt ' ii',v 1 • • ■ • I.}*. Ii!.'i-, J. ;i; : j^ » ".^'-lif".'!: v« 

i»T^.)o'«^»«'"'. "^f rnr»« ?< r»i' !•«*«'. t\i]\ tm" %"ir.hMii": rf:jfd'.ii'»f T.r T^hal 

.-^<«f|;ny^. b '»-.-. '.'')».>?. »,'-^ rli. rxMinr- t\\ (lirr"raii'*.f iifrv/wc il>f 
iT,,;*^, v;tn*,v m'»*b'>^ h?*'. f** >" Si'-'A-;*"^' - siic^p-i^rwii. Tii afifSLl 
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pressed in its Papers hy Authors.] 

MUNICIPAL FOREST RESERVES. 
By Thos. Southworth. 



The experience of centuries and in many countries has dem- 
onstrated that for climatic reasons, protection of water supply 
and permanent supplies of timber, not less than 20 per cent, of 
the land area of a country* should be maintained under forest 
cover. 

In a country such a^ Ontario, where there is much broken 
land, this condition can be secured while keeping the purely arable 
land for the growing of general farm crops. Owing to the broken 
and undulating character of Southern Ontario, there is probably 
20 per cent, of the total area that could be more profitably used 
for growing trees than for any other purpose. It so happens, 
however, that all this land is now in the hands of private indi- 
viduals. In some countries not quite so democratic as ours, the 
State has intervened and taken control in the public interest of 
property held by private individuals. In some European coun- 
tries in particular the State defines how much of the land on cer- 
tain estates must be kept in forests and what proportion of it 
may be used for other crops. I am afraid, however, that with 
us this so-called interference with the liberty of the subject would 
receive a great deal of opposition, and be difficult of enforcement, 
at least for some time to come. 

Therefore we are dependent at present upon the efforts of the 
individual land owners in Southern Ontario to maintain the proper 
proportion of forested to cleared land. Investigations made by 
the Bureau of Forestry from time to time, using the assessment 
returns of the farm lands in the different counties, has shown 
that individual ownership of the land has left us with very much 
less forested area than the safety of the community demands. 
Instead of there being 20 or 25 per cent, of the total area in for- 
ests, in some whole counties the percentage does not exceed seven 
or eight per cent, in forests, and in some townships the percentage 
is much below that. 

The necessary result of this intensive clearing is shown in 



tn«w* '•:otinri«=^ by the «lrpLr:tetl war»-r .supply, the rapid evaporatiaa 
fn)m thf: ^nli ran.iin^ <f«:aj«ioQAl «lr»»ni?ht.s in Mimm »^r when rains 
ar=: nor. a.-h fri^iii«=-nr. a.-^ asii^iL ari'l <[iiir»- (.'t'ten. disar^tDas d<»i.b in 
thfr fiprins? •'Jia"*«t:«i by tlw rapid ran-<>iT of the water on an open 
<^^iiritry. 

The Department of A^rienlture is makine a determined effort 
to f'\iMi<:^ rh:.'4 cr>ndition «>f atfairs by supply in:? s^^llinir trees to 
farrrier«t for the pnrpoH*: of inTrnasinir th^^ir wiVMlland area. This 
i» liKrly to \i*r a -Amw pn^r^fss, however, and it will be many years, 
^'en aHhTiminsr that *he famif-rs take advantage in lanje numbers 
^»f the olf*:r of the Departm»:nt to supply them with plant ma- 
UzfisiL Fjefore anything? likf- a pn>ptrr pr»>p<>rtion of fonest is secured 
ID the denude^! lands of S^^^uthem Ontario. 

The individrial effort of landh»>lders cannot. I am afraid, be 
(ih\)^,u*\*A n\f*m to brinir ba*'k the pr»»per condition of affairs in 
this ^<-*^[ie<rt. Where a farmer has a gixnl sized wood lot in good 
rj/indition. a tem|H>rar>' finant-ial striniren<-y i owins:, perhaps, to 
the failure of n^irne other cD>ps may induce him to clear off his 
vftnA lot for the cash that would be received from the timber, and 
he can Hfun'fAy be blamed for pursuin^r a course that appears to 
him to l>e in his individual interests, although it might not be for 
tlv; C^eneral interest of the community. 

Combined or communistic action only can be depended upon 
to brinjr alK^nt the proper condition. In lf>03 I officially brought, 
to the attention of the public in the Forestry Report for that year, 
the a/Jvisability of taking action of this sort through legislation, 
lo<iking to the creation of municipal or communal forest reserves. 

Le^rislation not supported by public opinion is likely to be 
inoperative or non-effective. A-s a matter of fact, it is hard to 
c<^>nceive of legislation for which there has been no public demand. 
The various land surveyors distributed throughout the Pro\inee 
doing local work are usually important members of the community 
in which they work. They have, or should have, a very import- 
ant influence on public matters in their respective communities, 
and can do much towards shaping public opinion in matters of 
this sort. For that reason I desire to present to this Association 
some advantages that appear to me would accrue to the general 
community from the establishment of forest reserves o\vned by 
the various municipalities, not only in the southern or older settled 
parts of the Province, but in Muskoka, Parry Sound, Haliburton, 
and in the newer communities now being opened for settlement. 

• 

It is, therefore, safe to assume that dependence cannot be 
placed upon the individual owners of farm lands in Ontario to 
provide for the proper proportion of woodland, and if provision 
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is made for this it must be done by the people as a whole, and not 
by individuals. 

The presence of an immense area of forested lands in our 
north country in one block would not accomplish the object aimed 
at. Forests, to be effective in the protection of climate, etc., would 
need to be present also in the southern part of the Province, and it 
would be far better for the general interests of a community both 
for climatic reasons, water supply, and for local supplies of timber 
and fuel, that the forested areas should be scattered in the dif- 
ferent counties, and even different townships, throughout the 
Province. 

Forests, to be worked perpetually, can, of course, be man- 
aged much more economically where they occur in solid blocks of 
large size, but as the idea of municipal forest reserves would be not 
alone for the direct commercial advantage derived from their 
growth and exploitation, but would include also the incidental 
advantages of water protection, etc., the question of the most 
economical management could be to some extent ignored. A com- 
paratively small area of say, 500 or 1,000 acres, even if divided into 
smaller lots scattered through a township under a proper man- 
agement could be made productive of a very good revenue ; indeed,, 
many communal forests in Saxony and elsewhere produce a net 
yearly profit of $4.50 per acre, and in some few cases a sum 
considerably in excess of that. 

At the present rate of destruction to which the woods in South- 
ern Ontario are subject, the local demand for timber and fuel 
throughout that territory would enable small forested tracts of 
this sort to yield a revenue equal to or in excess of that mentioned. 
The Province might, of course, acquire tracts of land scattered 
throughout the country for the purpose of permanent forests, but 
unless the Province held them subject to local taxation, which in 
many cases might be excessive, it would scarcely be fair to the 
municipality to withdraw this land from the assessed area of the 
township without making some compensation to the municipality 
in lieu of taxes that would be levied upon the land were it left in 
private hands. Hence, it would seem to be better that these small 
forest reserves should be held by the township municipalities. 

At present there is no provision in our Statutes that would 
permit municipalities to hold land for this purpose. Municipali- 
ties, particularly in Parry Sound, Muskoka, Haliburton and else-* 
where, frequently acquire land for arrears of taxes. This land, 
however, can only be held by the municipality for a term of 
years, when it must be put up at auction and re-sold. It is pro- 
poscid, therefore, that the Municipal Act should be amended so as 

(6) 
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to pormit tho hoUlin^ of land in perpetuity by the municipalities 
when held for the particular purpose of producing timber. 

It slunild not l>e in the power of a municipality to convert this 
land to other purp^^^s. Neither would it be wi^ to leave the man- 
a^Muent of tht^e n*serves to the municipality, with their lack of 
tvmtinuity in irovernnient. Si^me municipal councils might man- 
a^* them suci't^ssfuUy and wisely; others, on the other hand, might 
insist on outtiuir off all the timln^r Wfore it reached its most 
prv^titable as^\ in order to pnnnote a low tax rate. Hence, I think 
it would be advisiible in the case of reser\es of this sort that the 
mana>^^ulenl of tlieiu should Iv vcsteil in the Bun^au of Forestry, 
uuvler the dinviion of the Minister of Asriculture. 

In many settKnl townshij.^ a sufficient area of land could be 
avNiumnl thrvniirh deliiupient taxes. In « others, however, it might 
Iv ntvessjiry to pur\*hasi* land for the purpi^se. The land to be 
a\*\\uir\H{ by am\^rs of taxes or by pun-hase would naturally be 
the least pnHluctive or least valuable land in the township, land 
that vvuKl Iv made nuich mort* valuable if placed under forest and 

la the CsHse of ^he purv^hase of land f»»r this purpose, it would 
prv>babl\ r^x^uirv* s».nue years aftt-r purvrhcise li^^fore it would be 
rx^venue prvKlucuivr. aiut iu the case ot numy to^^Tiships they would 

tttul It burvletiskuue to ratine the iiiotiey tic^.iesjsary to acquire such 
L^Mvl U tiiuhr. theivt*or^\ Iv advisiiMe tor rhr pD/vincv to provide 
a cotieral futul that luiirht Iv drawn iip.-'-i f>r la^ pur**hase of land 
b> itiumcipalities for fv>r\'sr pur^H^cs^^s. lo be pepdid to the Province 
fix'iu the rv'\enues of the forest refikr\es. 

A wTv lar^e aD:*a of the IVni::..*^ has r^.**riitlv been siurveved 
atul v'p?.'tu\i f;^r settleme!it. a:!vl a uiu-,'h r_Lvrv rxtensive area has yet 
to be >iur\e\v\l atul sertUxi There are v-ery f'e\v .>f these townships 
which viv> ttot vvutaiu svnue pn.>^vn::oii oi :he hmd that is not well 
5iiUitcvl for i^encral ajcriculrun:*. lu :aese rbe Cti-^wn might very 
vNcU tvtattt >iuch laitvlvi as an:^ tv: su::evi f .-r i:Jiis purpose as forest 
n-^terws iv» be turitv\l o\er to th^' ir,VL:ix':^^iiIiry vieji properly or- 

The U'iit^lsHtion that wvulvl si.^^-iti :c ?e :n orirT. therefore, 
would be Lux^U sHloit^ civ tV'l'.'^A 'i:.^ 1'v.es. raa.!: is to say. the 
MutnvriMl Uv*M-r\cx Aot slvuUl ' v.-; !•::•>* vr'VTsiocs somewhat as 

tl.tHt umttutpabttc'^ K' ^vrttrtr\?c r.' a«;M ir: perpetuity for 
Tvrt'xf puri»i»Nc.x xucli Ltitdj< a>i sir\' :VcCvf-:reo. to Tie niTinieipality for 

Hon p.M n»\*Mt oT L» \CK . 

Vhiii rttunuMpnhiicx bv l.vrttrT^.'c ?-,* aceect in gift and to 
put'x'h.wn* liiHiU i\»r tnt^tttcip»tl forv^ re^rv»^; 
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That municipalities may secure loans on the credit of the 
Province for the purpose of purchasing lands for forest purposes, 
subject to the approval of the Bureau of Forestry. This latter 
provision might also include a condition that the municipality 
should raise an equal Amount to that borrowed from the Province ; 

It should also provide for the examination of new townships 
before they are opened for location and settlement, and a reserva- 
tion made of suitable areas of such lands as are found to be unsuit- 
ed for general agriculture for the purpose of municipal reserves, 
to be held by the Crown until the organization of the municipality, 
when they can be vested in the latter; 

To provide for the placing of all lands acquired or held by 
municipalities for forest reserve purposes under the management 
of the Bureau of Forestry, under the direction of the Minister of 
Agriculture ; 

The Act to further provide that the surplus revenues of these 
reserves, after deducting the cost of management, should be re- 
turned to the municipal treasury and to the extinguishment of the 
debt contracted in their acquirement. 

A great deal has been said from time to time regarding the 
destructive methods of Canadian lumbering and the disappearance 
of Ontario forests on this account. While much of this is true, 
it is not true that the destruction of the forests by lumbermen 
has caused the deforestation that is dangerous to our water sup- 
plies and to our climate. Even if a forest is lumbered very exces- 
sively and subsequently burned, the area is almost immediately 
covered with a new growth of trees of some sort, which affords the 
necessary soil cover to permit the slow run-off of water and check 
the rapid evaporation from the soil. It is when the land is given 
to the individual settler, and he in clearing the land to provide 
for the growth of cereals and other crops extends his clearing 
beyond the limit of public safety; and it is this particular danger 
that it seems to me can best be removed by the establishment of 
municipal reserves as suggested. 

That it would be profitable to the municipality I have no 
doubt whatever. In any ordinary to^vnship 5,000 acres would be 
a small or reasonable area for forest. Very few townships but 
contain much more than that area of broken, rough and hilly land 
that would be suitable for reserves. This land, being at present 
not very productive, is under a low assessment, and produces little 
either to the present owner or to the township treasury. Under 
forest, properly managed, $3.00 or even $4.00 is not an unreason- 
able estimate for the annual yield per acre in Southern Ontario, 
where timber supplies have already become scarce and high priced. 
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$10,000 or $20,000 per year revenue from forested lands owned by 
the township would gfo a long way towards providing the funds 
re<iuired for municipal and school taxes, and thus relieving the 
individual taxpayers to that extent. 



Discussion. 

Mr. 11. J. Bowman — We are all more or less familiar with the 
evil effects of removing the forests. In the western part of Ontario 
we feel this particularly. In the valley of the Grand River, with 
which the Chairman is familiar, the re-foresting of the Grand River 
'Valley was the subject of a paper by Mr. W. H. Ridout, read before 
th(» Society of Civil Engineers, and it was indeed a ver\' interesting 
paper. At the present time the riui of the water is so rapid in 
the spring as to wear away the banks and the bridges, and I think 
Mr. Ridout 's suggestion that there should be storage reservoirs to 
regulate that, and also the principle of re-foresting some of the 
upper districts at the sources of supply, was a good one. I am 
sure it is a very serious matter all over the older parts of Ontario, 
especially from the farmer's standpoint. That, I suppose, is Mr. 
South worth's problem, and we, as surveyors, can only wish him 
God speed in the work. I don't know that we can help him very 
much, except to disseminate his views, and we will be glad to do 
so in our different districts. 

Mr. Southworth — ^You can't depend on the farmer to do it. 
It isn't business for him to do it. If he has 160 acres of wheat 
land he is going to grow wheat, but it is in the interests of the 
general ccmimunity that there should be a general percentage of 
that land put in forests. But we can't depend on the farmer, 
and I don't know of any way we can make him do it. The only 
way I can see is for the municipality to acquire land and grow 
forests. Forest crops take a long time to mature, and it is only 
municipalities which are continuous and have no lifetime that can 
afford to do it; and it is with the idea of getting this question of 
the main forested areas in the To\\Tiship held by the people as a 
whole that my paper is directed to this Association, and I would 
like to hear from some of the members what they think of the 
feasibility of the plan. 

The President — It occurred to me that the question was more 
h matter for the Province than the individual municipality. I 
am thinking of what they have been doing in the United States, 
because a municipality, you may say, may be doing a great deal of 
work that they don't get any benefit from. It is the people who are 
living below us who are getting the benefit, and why should we 
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have forest reserves to benefit them 9 So it seems to me it is a 
wider field than of the individual municipality, and the question 
arises whether it is not the function of the Provincial Government. 
It should emanate from them. The protecton of the water supply, 
of course, is a question that admits of discussion. I know in the 
Western States, where their water supply is very limited, in the 
State of Kansas or Nebraska, they were taking water from the 
LaPlatte River, and the people below were complaining of their 
taking this water, and the Federal Government had to step in and 
take hold of the question. It was thought to be wider than the 
individual States. This is a question that is worthy of discus- 
sion, to find how the greatest good can be done to the greatest 
number, whether by the Provincial Government or the Municipal 
tjrovemment. 

Mr. Southworth — If the Province undertook to establish Muni- 
cipal Reserves, scattered all over the Province, it would practically 
mean the withdrawing of that amount of land from municipal 
taxation, because land held by the central Government is not tax- 
able, and they have to compensate the municipalities for the land 
as regards taxes. Now, my suggestion was this — ^the Reserves 
should be held by the municipalities, but they should be managed 
and under the control of the central Government, in order to have 
a systematic management and to prevent too hasty sale, but aU 
the revenue over and above the cost of management should go to 
the individual municipality in which the Reserves were located. 
That seeniis to me to be a scheme that would meet the approval of 
the people, rather than for the Government to assume the t-otal 
management of it. It would be necessary to have it under Gov- 
ernment control in order to get continuity of management, but 
the revenue should go to the municipalities in lieu of the taxes 
they would otherwise get from these lands. 

Mr. Bowman — In reference to the question of taxation, I re- 
member that there was a bill before the House a short time 
ago to exempt wood lands from taxation, and it seemed to me 
that was a very good idea. I would like to hear from Mr. South- 
worth about that. 

Mr. Southworth — The bill passed. 

Mr. Bowman — Does that mean that the farmers are not taxed 
for their bush? 

Mr. Southworth— No, it doesn't, unfortunately. 

Mr. Bowman — In some parts of Western Ontario the area of 
'wood is very low, and even that which is left is going. It would be 
a good idea if the Government could exempt the wood lands from 
taxation. 
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Mr. Southworth — The bill introduced by Mr. Downey and 
passed by the House was a permissive bill, and I don't know that 
any advantage has been taken of it in the Province. It remains in 
the individual to put the bill into effect, and it is rather educative 
than legislative. 

The President — It is left to the municipality to accept the 
bill and to see that all wood lands will be exempt? 

Mr. Southworth — ^Yes, up to a certain extent. 

The President — It is an encouragement to preserve the forests. 
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*^THE SURVEYOR AND EARTHQUAKES." 

BY OTTO J. KLOTZ, OTTAWA. 

I will say at vthe outset that I am unable, for lack of data, 
to do justice to the title which I have chosen for my paper. 

Destructive and calamitous as has been the San Francisco 
earthquake, yet fronn a scientific standpoint it has given a decided 
impetus to the study of seismology, and it has hastened the day 
when our knowledge of the interior of the earth will be of a defi- 
nite character, which it is not now, if we except the comparatively 
few feet that we have penetrated into the earth. Nature is an ag- 
gregaton of facts, and it is the sphere of the investigator to 
correlate these facts and to explain their existence. In the effort 
to solve the latter, advancement is generally gained by the method 
of elimination. As facts do not generally admit of mathematical 
analysis, theories and hypotheses are advanced for their explana- 
tion. These temporary fortresses must then be able to resist the 
relentless cannon of observation and criticism, for the enemy gives 
absolutely no quarter. Error succumbs to the first broadside, plau- 
sibility turns away many a shock, and can stand a long siege. It 
serves a good purpose in permitting the enemy to reinforce its re- 
sources to keep up the attack until either the fortress is razed or 
a new one has been built within, built with the impenetrable nickel- 
steel armor of truth. 

Perhaps a brief review of some of the reasons assigned as the 
cause of earthquakes, leaving out those of supernatural origin, 
may not be unprofitable. 

We know that there are many sedimentary deposits or for- 
mations constituting part of the crust of the earth. We know that 
they are more or less soluble. We know that the immediate crust 
of the earth is intersected and traversed by subterranean water- 
courses. We know that these watercourses, when brought to the 
surface, are charged more or less with salts, such as of lime or 
sodium, dissolved from the formations through which the waters 
passed. Now let us put two and two together. If a subterranean 
stream discharges n cubic feet of water per day, and each cubic 
foot contains p grains of lime, how long \\nll it take to carry away 
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equilibrium, strains and stresses are set up and a counter tendency 
to relieve these strains and stresses is called forth to restore 
equilibrium. It is at this juncture that the property of the tet- 
rahedron comes into play. Taking as the principal disturbing 
force of our supposed liquid or molton spheroid of revolution, that 
of dissipation of heat or cooling process, we find that the crust 
or shell of the earth tries to adjust itself to the strains set up by 
the contracting body, and does so by the line of least resistance, 
that is, by spreading the strains over the greatest surface, with 
the result that the tendency of the surface of the earth is to 
assume the tetrahedral form, i.e., of an equilateral pyramid, or, 
one might say that the contracting earth changes into that form 
whereby the original superficial area is maintained. For ec^ual 
surfaces, the volumes of the sphere and tetrahednm are to each 
other as 1 :.55, and for equal volumes the surfaces are as 1 :1,449. 

Neither the theory nor its advocates gives us a four-cornered 
earth, its original condition and axial revolution would prevent 
that, but the theory does claim that the tendency, however slij^ht 
or great in effect, must be towards shaping the surface into that 
of a tetrahedron or tetrahedroid, the latter having ciu'vcd surfaces 
or edges. If a complete transformation from the sphere to the 
tetrahedron took place, which is, of course, impossible, we would 
have — taking the axis of the earth coincident with an axis of the 
tetrahedron through one of its apices — a north polar sea, which is 
the case; three great equatorial oceans; a south polar land cap, 
which too is the case; and there would be six grand mountain 
ranges, three diverging from the south pole, corresponding to 
three edges of the tetrahedron, and the other three encircling the 
northern hemisphere, being along the remaining three edges of the 
p>Tamid. 

In the tetrahedron every comer has a surface opposite to it, 
so that for the earth this would mean that land and water arc anti- 
podal, which is fairly well represented in the actual conditions. 
Another result would be that land masses would be broad in the 
northern hemisphere, and taper towards the south, which, too, 
agrees with our geography. Inversely, the oceans should contract 
towards the north, a condition fairly well borne out. Further- 
more, the north polar area being represented by a surface and 
the south polar one by a comer, it would follow that the flattening 
of the earth in the southern hemisphere would be k*ss than in the 
northern ; and again, gravity would increase less rajiidly towards 
the south pole than towards the north pole. Both these consid- 
erations have been confirmed by geodetic and pendulum ol)serva- 
tions. 

If the tetrahedral theory' was effective at the early stage of 
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the earth's existence, in irivincr us maiiy t.f nur mountain srstems 
aud f*MT p»'»lar j»hy>iral (»on«iiti«»ns. T«^-Jay with a pretty rigid 
enist its effffT> must he vanishinirly small and unree^ignizable as 
diit^ t«» that ihft»r>-. 

"Wf may r^^fi-r t^ aiiothtT thei»ry nf the fiirure of earth, con- 
tained in a j»aper j>n»st'ntfd by J. H. -leans t** the Royal Society in 
1W2. This theory shuws. und<*r et^rtain assumption, that the earth 
was pear shaped at a certain staift- nf its existence and contracting 
a.«umed the s]»hcri<-al fonii. I <'ann«»t in this place pursue this 
subject <»!' the fiinire of the earth auv further — it was onlv alluded 
to TO show f»ne of the factors — the contractinir forces, ever actire, 
whereby strains and stresses arc set u]i, and withtmt which no 
earthquakes are possible. Fisher, in his ** Physics of the Earth's 
Crust," 18S9. combats the th(*ory of mountain building as being 
due x<i the secular c(K»ling f»f the earth and the acc(»mpanying con- 
tractions, but this would not preclude smaller motions to which 
earthquakes may be relecrated. 

Arrhenius considers the crust of the earth comj>aratively thin, 
at a depth of about 40 miles Xo merge intt» a hot tluid mass, the 
magma, due tr» the increasing temj>eraturt\ From the deepest bor- 
ing on the earth, the increast^ i»f temj>t»raturt* is a])out one degree 
F. for 51 feet. (»r say 100 dt^irrei^ F. j>er mile. Reyond a depth 
of ab(»ut 2(»0 miU^ the magma assunu^s tht^ gaseous form. He 
writes: **The earth, as well as the sun. contracts, whereby heat is 
evolved and the contraction partly arrested or decreased. Never- 
theless the earth slowly shrinks — this pertains especially to the 
interior of the earth — for the temperature of the surface is almost 
wholly due to radiation from the sun. and in a small degree upon 
the character of the atmosphere. It mav be assumed that, broadly 
speaking, the radiation of the sun and the nature of the atmos- 
phere are constant. It follows, thert^'ore, that the crust of the 
earth will not follow the shrinking of the interior. Folding and 
wrinkles will be found, and it is the general conclusion that this is 
the principal reascm for the uplift of the surface into mountain 
chains.'' The ''genei^al conclusion*' must be taken with some re- 
serve. 

That earthquakes are due to an adjustment of stresses in the 
earth s crust is admitted by all investigators, but on the cause of 
the stresses there is far from unanimity of opinion. 

Although some earthquakes are due to down-falls, and local 
ones to volcanic erupticms. yet for the great majority another rea- 
son or reasons must be found. Of the latter, the contracting 
force, already alluded to, is the one tirst to suggest itself, and has 
for its .support at least great plausibility. It has been combated 
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by able investigators, without, however, being able wholly or sat- 
isfactorily to dispose of it completely. 

Leaving out of consideration the earth as a cooling and con- 
tracting body, let us picture to ourselves the earth at any time in 
a state of perfect equilibrium, there being no stresses on its sur- 
iaee nor in the crust. Let us note the physical features, the height 
of the mountains, the faulting and folding of the rock formation, 
the depths of the ocean and the distribution of land and water. 
Now let the atmospheric influences come into play — rain and snow, 
heat and cold, together with varying atmospheric pressure. The 
pre-existing equilibrium will be immediately disturbed; the water, 
as ripples, creeks, rivers and streams, will begin its work of ero- 
sion and denudation ; heat and frost will assist in the disintegration 
of mountain masses, and the ocean beds adjoining the continents 
will be loaded by enormous amounts of detritus carried from the 
land. Unless there is a continuous and simultaneous adjustment 
of the. change of pressure, the strains set up will be cumulative 
and continue so until they exceed the limit of elasticity, when 
rupture must take place to restore equilibrium for the time being. 
Rupture would necessarily be accompanied by earthquakes. It 
is obvious, therefore, that meteoric or atmospheric influences are 
capable of setting up strains on the earth's surface. It is safe to 
say that the whole surface of the earth is in a constant tremor due 
to stresses. But besides the general condition, there are other 
factors that come into play, and localize in a measure the seismic 
disturbance. These are mountain masses and oceanic depths, espe- 
cially if they are contiguous. Speaking generally, mountains are 
not masses resting upon the surface of the earth, but must be 
considered as masses immersed in the earth, just as an iceberg 
is immersed in the water. The greater the part that projects 
above the water, the greater must be the part 
beneath the surface, for the amount of water displaced must be 
equal to the floating mass, otherwise there would not be equilib- 
rium. Somewhat similar it is with the mountains; were they rest- 
ing on the surface, the strains set up by the superimposed mass 
would not only be enormous, but would be greater than the crust 
could support. Furthermore, as. a superimposed mass, it would 
materially affect the force of gravity in the adjoining region. The 
most noted investigation of this question was with reference to the 
attraction of the Himalayas in connection with the great trigono- 
metrical survey of India. Pendulum observations have show^n 
conclusively both in India and America that this is not the 
case. However, complete equilibrium or isostasy does not obtain, 
and hence the residual strains and stresses. 

It is obvious how through meteoric agencies cycles of changes 
are produced. The mountains by movements are wandering sea- 
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wiumI. till* rtinlitii'Tits an» li^htrnitiK, and the ocean bed is being 
l«n»dpi|. nnitincin^ ii doop-soatt'd iiiHow from the sea towards the 
Innd. 'I hf»sf» rhiin^ros nn» rt>iitinuously taking place; the earth's 
oniMl nnil Nm*l'n«M» nro untlor^roin^ ctnistant transformation, how- 
ovor tnnniti': 1h«» Ntniiiis and stn-sst^s i\tv continually responding 
to owo auoihtT: vast nu'k formations that st»em rigid are by the 
hIow prt»o«^s of timo bent antl contorted as if made of wire. But 
when thiwt^ t*t»Mponsos aiv not .syiu*hn»nons when there is a lag, 
o<^\nlil\num «'an tudy bo rcsioivtl by rupturt\ This rupture will 
be alxMu the hno of least resist aiu-c, and this is cenerallv found 
\\\ i\ jivoloiiieal fa\dt. an t^bl ivni in the crust, so well illustrated 
\n Ihe rain'orma earth«piake of bust April, 

K the earth wetv a homo»rtMu>us Ivxiv, or if at least it were 
iSMi^l^AMsi of «oneentrio shells, ea^-h of homogenous matter, then 
ibo l^^s^detle s\ir\e\or. when rarr\ ini on lari;o trigonometric sur- 
xv>v xwMdtl not Iv tn^ibbsl with rlnvirii: iTn-rs. oiher than those 
^qv'x-.riii fuNiu ebserxation. Then^ wo\ib5 Iv :v.' t-rr..-r due to detlec- 
v»^v, ^^1' ;lv pV,;^^)b I'ne. As eomp'rte "isiisiAsy .i.-i-v ii,.t. however, 
vV.v". -.Mi'^vv obv4v\eii d^s«^^r^i;^."ll■eN. ^ine li* zho unsvmmeirical dis- 

« 

;v>'.',v.xv/. ,^{ iv.;ni"r^. ;iiv Ci 1^1 eA Ml re of S.-is^-wsy . 

I'^v .^ V n,-!!! "!\^v,^ b^N e\;^'ir.".':-itvi ih-: ^ata :-.:r!:i>hed by the 
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iV-p->, s*.-f >.NNm'iv-r.v:M-.v.*. iViAl Ts. 'he ^i(■••:^•;h At m'^.-.'-'T. iLe i-onipensa- 

vsH,^ ■,%•;■ r)>Airvv Iv'.'.'xx !v .vor.i^'iJMf- A' .':V'.-; :»^-j -v :":.!> rirr't the 
iV-r:0"i ■.'•"> V .-t.v T'' vr.vvv .\i f,r\ <"!i-r;!:-:.: ,!■: T,j;r>;> i> isi-JNTfirj^-. 'L&t is. 

T:.''-*?*^. .<:v -'; -■■! ^viv fi ^v-,TT.,i, ..t i. ;■•:•:■"{•:■'; f -.i\ Fr:«Tr- -Ji:> :t 

^•>i,\ fc-», '.-«,«. ■{\<,-\ ,y-?,^.l--'"v :>. cv C;'?<*>;' 5i^ *h' A "MM If ')¥ .'I i:.h* '.*:Cr- 
■***..•,.. ..) ! •♦/)^ i.*,if >, i.i-,-. ^. »-»li< f,^ lull •) in/i-^i ~; ; : T'l"**!. > VISIT. n is 
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contribute to the production of earthquakes. In investigations, 
one is sometimes led to the discovery of widely different phenom- 
ena, which, however, synchronize with each other, thereby raising 
the question whether one is dependent upon the other or whether 
the coincidence is fortuitous or whether both phenomena depend 
on a common cause. Such a case is the possibility of a connection 
between latitude variations and earthquakes. On this point Pro- 
fessor Omori, one of the foremost of seismologists, says, **From 
an examination of the mean monthly values of the latitude of 
Tokio I have found that all the destructive earthquakes of recent 
years in Japan have occurred exactly, or very nearly, when the 
latitude was at a maximum or minimum." Verily, our solid 
earth is only so in a Pickwickian sense, the surface slides bodily 
over the figure of revolution, our excursions in latitu^des being 
about 26 feet, not enough to get lost when away from camp, but 
enough to get lost in trying to find an explanation. Then there 
are the earthquakes that play skittles with everything and any- 
thing on the surface, -as we shall presently see. 

You may be inclined to ask, after so much talk about the earth 
and earthquakes, where does the surveyor come in? Well, the^ 
functions of the surveyor with reference to earthquakes are two- 
fold. In the first place, the scientific work of determining by 
re-occupying stations of a triangulation net in the disturbed area, 
the amount of displacement at each station, and in the next place 
the re-tracing of old lines, division lines of property, in the shaken 
district. With reference to the latter, I can only allude to the 
facts of the displacement of proprietary boundaries, and leave 
to each of you your own device of how such lines should be re-run. 
It would put, I think, to a severe strain our otherwise so lucid 
Survey Act, to find the particular section to apply to such a 
case. When the ^* governing line" is pushed over into the next 
township, what are you going to do about it? Will you join the 
. front and rear original posts of a lot, and thereby put perhaps a 
house onto the neighbor's property? ]\Iany such questions pre- 
sent themselves in Japan, in Peru, in Chile, and to some degree 
in California, by the recent quake. 

Imagine a giant to grab a section of country and give a 
mighty pull, stretching the country perhaps half a chain, while 
beside him stood another giant, who gave a herculean push, jam- , 
ming the earth together. The shearing plane would become the 
rift or fissure or geological fault. After this performance, look 
at the line fences, posts and monuments, and say what you are 
going to do about it? I confess it is easier to propose these ques- 
tions than to answer them. 

With your permission, I shall give a few extracts from orig- 
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but for eight entire days put on a sulphurous one and kept it con- 
stantly; for, from the bowels of the earth, agitated in their neth- 
ermost depth and poured into it, and from sulphurous mines, its 
waters were diluted with an abundance of liquid sulphur.'' The 
earthquake lasted with ever increasing intervals until the follow- 
ing September. 

I should not be surprised that if we had accurate measures of 
the relative positions prior to 1663, of points on the two sides 
of the river, it would have been subsequently found that there was 
a displacement, as it is fairly certain that the movement was rela- 
tive to the channel as indicated above. As far as I can gather, the 
surveyor or arpenteur didn't make any money out of this land 
* * excitement. ' ' 

Coming to the earthquake at Port Royal, Jamaica, on June 7, 
1692, the Anglican minister ther^ writes the following week (15th 
June), ** Captain Ruden's house, upon the first concussion, sank 
into the earth and then into the sea, with his wife and family 
and some who were come to dine with him. I saw the earth open 
and swallow up a multitude of people, and the sea mounting in 
upon us over the fortifications. The earth w^orking all the while 
with new motions and tremblings like the rowlings of the sea. I 
found the sea had entirely swallowed up the wharf, with all the 
goodly brick houses upon it, most of them as fine as those in Cheap- 
side, and two entire streets beyond that. In the space of three 
minutes, about half an hour after eleven in the- morning, Port 
Royal was shaken and shattered to pieces, sunk into and covered, 
for the greater part, by the sea, and will in a short time be wholly 
eaten up by it. We guess that by the falling of the houses, opening 
of the earth and inundations of the waters, there are lost 1,500 
persons. Our great and famous burial place was destroyed by the 
earthquake, which, dashing to pieces the tombs whereof there were 
hundreds in that place, the sea washed the carcasses of those who 
had been buried, out of their graves. From St. Anne's we hear 
of 1,000 acres of wood land changed into the sea, and carrying 
with it whole plantations. Whole streets (with inhabitants) were 
swallowed up by the opening earth, which then shutting upon 
them, squeezed the people to death. And in that manner several 
are left buried with their heads above ground, only some heads the 
dogs have eaten, others are covered with dust and earth, by the 
people who yet remain in the place, to avoid the stench. The two 
great mountains at the entrance into 16-mile w^alk fell, and meet- 
ing, stopped the river. At Yellows a great mountain split, and 
falling into the level land, covered several settlements. One per- 
son had his plantation removed half a mile from the place where 
it formerly stood, and now good provisions grow upon it." 
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Of the same earthquake. Dr. Morley ''Takes notice that he 
had felt several lesser shakes, and heard the noise often, which is 
very loud, and by those not iLsed to hear it, it may be easily taken 
for a rustlinjr wind or hollow, rumblinir thunder; but he says it 
hath some puffing blasts peculiar to itself, most like those of a 
brimstone match when lijrhted, but in a much greater degree, and 
such as a large magazine of brimstone may be suffered to make 
when on fire. lie adds, ^iiat in Port R<»yal and many places all 
over the island, much sulphurous, combustible matter had been 
found, supposed to have been thrown out, upon the opening of 
the earth, which upon the first touch of fire would flame and bum 
like a candle.'' In this earthquake at Port Royal the shore line 
subsided 26 to 48 feet beneath the sea. 

In the same year, 1692, possibly s\Tichronizing with the pre- 
ceding Jamaican quake, was the severe one at Riobamba in the 
Province of Quito. **It shook the earth in such a manner that 
it tore off great pieces, which were seen to run entire three or 
four leagues from the place where they had been before, and thus 
to remove whole fields, with the trees arid houses standing. This 
event occasioned the most extraordinary lawsuits that were ever 
heard of, brought to Lima, to decide to whom these estates belong* 
ed, the party on one side alleging that they were within his juris- 
diction or lordship, and the other pleading that he was upon his 
own land.'' This is the most pointed reference to lawsuits result- 
ing from earthquakes that I have come across. I think we must 
take the sliding about of the country nine to twelve miles with a 
grain of salt. Imagine Toronto waking up some fine morning and 
finding itself on the other side of Mimieo. What a harvest the 
gurveyors would reap. Professors Galbraith and Stewart would 
not be able to supply the demand for surveyors. 

Coming now to the great earthquake of October 28th, 1746, 
in Lima, I shall quote a few sentences from the volume of the fol- 
lowing year describing the catastrophe. **But it is most certain 
that the two main principles of these dreadful mischiefs are heat 
and moisture. However, supposing such to be the case, it does 
not at all hinder, but that the Almighty Power may employ these 
natural accidents as the instrument of punishment to a wicked 
people. There was not before the late calamity a more licentious 
spot upon the earth. The charming serenity of the climate and 
fruitfulness of the country, the plenty of all things, and the sedate 
tranquility which the Spaniards perpetually enjoyed, these, to- 
gether with the extreme beauty of the women, did not a little 
contribute to an amorous disposition, which was the prevailing 
passion of the inhabitants." 

**Lima being subject, with very little intermissions, to such 
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dreadful calamities, one would imagine it was the habitation only 
of criminals sent thither for punishment, or of the people who 
were weary of life, and not of such as made it their choice to live 
there. But so powerful are the allurements of riches, so bewitch- 
ing the hope of gain, as to make danger preferable to safety, and ^ 
the continual fear of death reconcilable with the desire of living 
long and out of harm's way. Of all judgments, proceeding from 
the natural causes, which the Deity often inflicts on offenders^ 
in order to satisfy divine justice and manifest His almighty 
power, the unexpected stroke of sudden earthquake hath ever heeu 
the most tremendous, forasmuch as in one and the same moment 
they become both the warnings, and executioners of its wrath. 
This fatal catastrophe befell the place thirty minutes after ten at 
night, when the sun was in 5° 10' of Scorpio, and the moon in 
/lot much less of Taurus, so that these planets wanted very little 
of being in opposition, as they actually were five hours and twenty- 
two minutes afterwards, an aspect which by constant observation 
hath proved unfortunate in this climate; for under its influence 
these convulsive kinds of agitations in the earth do most usually 
happen. On this 0(»easion the destruction did not so much as give 
time for fright, for at one and the same instant almost, the noise, 
the shock, and the ruins were perceived together, so that in the 
space of only four minutes, during which the greatest force of the 
earthquake lasted, some found themselves buried under the ruins 
of the falling houses, and others were crushed to death in the 
street by the tumbling of the walls, which as they ran here and 
there, fell upon them. The earth struck against the edifices with 
such violent percussions that every shock beat down the greater 
part of them.'' Of a total of about 3,000 houses within the city 
walls, scarce 20 were left standing, and of the estimated population 
of 60,000, only 1,141 were killed. The small loss of life is due 
largely to the one-storey buildings. The seaport of Lima, Callao, 
with a population of 5,000, was wholly destroyed by a tidal wave 
accompanying the earthquake, only about 200 escaped. Ships 
were thrown high and dry over Callao. 

In reading the descriptions of these old earthquakes, we can- 
not but perceive a certain mental attitude of the people towards 
the phenomenon, and that attitiude may best, perhaps, be expressed 
by saying with Shakespeare, "Conscience does make cowards of 
us alL" 

Coming to more recent times, and quoting such sections as 
refer to displacements, we find for the New Madrid earthquake 
of 1811, along the middle ]\Iississippi (Pop. Science ^Monthly, July, 
1906), *'In one instance a settler, living on a neck of land lying 
within a great bend or ox-bow, started at daybreak the morning 
after the quake to go to his well which the night before had been 

(7) 
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their destructiveness to man and his works. This depends on how 
near or close a city or habitation is to the rift where the greatest 
shaking takes place. 

Earthquake instruments are, however, oblivious to man or his 
toy works, they record simply the working of mother earth, so that 
the great earthquakes of the seismologist are not necessarily co- 
incident with the great earthquakes of man. So far I have seen 
no data with reference to the Kingston quake show any lateral 
displacement, simply the bald statement that '*the bottom of the 
harbor has sunk many feet.'' Nor have I seen any reference to 
the rift, but from the destructiveness of the quake I infer that the 
rift must be very close to the city, very likely in the water, and 
hence not visible. 

In the calamitous earthquake of Valparaiso last 16th of Aug- 
ust, it is reported that the harbor is now ten feet shallower than 
before that event, and that the motion was mostly vertical. 

The most noted vertical movement of recent years was the 
Alaska quake of September 16th, 1889, when the uplift along the 
Yakutat coast for upwards of 100 miles, was many feet, reaching 
its maximum in Disenchantment Bay, where the land rose 47 feet. 
Had there been any cities there, the propriety of the name of 
the bay would have been intensified. 

The last quarter of a century stands out prominently as the 
most marked in seismic disturbances of which we have any historic 
record. It began with that cataclysmic explosion of Krakatao in 
1883, noted for the red sunsets that followed for the next two 
years due to suspended dust in the upper regions of the atmos- 
phere. Although there was no seismograph at Toronto at that 
time, in fact, none in America, yet that explosion was recorded in 
Toronto on the barometer, and most markedly. That titanic puff 
compressed the air and bounded back from the antipodal point 
of origin. This rebound was also recorded on the self -registering 
barometer. It was the biggest puff Toronto ever got. Time for- 
bids me from enumerating the other notable quakes during the 
past twenty-five years. 

I cannot tell you about the earthquake instruments ; my paper 
has already gro^^^l beyond its original intent. I will simply say 
that one cannot but marvel at the sensitiveness of these instru- 
ments, which tell us of what is going on in the earth when our 
senses are wholly unable to detect the slightest disturbances or 
movement. 

Whether the old earth heaves a sigh, in its long struggle 
against the inevitable when rigor mortis will set in, be it in Japan 
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£n ^li>Hinir. "un may jwk, ar^r w^*^ Likel.T ri> have earthi quakes in 
Canada.' £ would -wy in Eaa+t^-m (,'ana<ia wh may, althoii^ the 
pribabiiity Ls mrh^^r r^^mot*-. t'«>r the r»ta.son, in my view, that we 
have no irr^iat mountain heiirfat^ nor any irreat oirean depths, and 
otjr irreat river i» not a menace. fr»jm an earthtjuake point of view. 
a>* rrirjny rather rivers, for :n?«t'::n."" th*^ MisHisHippi. 0\ir great 
KivfT St. Lawren^re has in its ^fonrse a 'zreat '?hain of lakes, which 
form settlement basins. sr> that verv tittle settlement enters the 
orean. But if we were iroins: to have an earth«iuake in Canada, 
and viju were to ask me where it would likely be. I eould answer 
>oii with <:ouKiderable ••ertainty that it would happen in the same 
I^lare where the nM earth'Hiiik*- hii[>pened in lh*i:^. thiit is, along 
thr line of the ^t. Lawrvri"*^ Riv«M-. <ir: I the --it^' whi<rh wt^ihl he 
the most affeeted if sueh a thing ooeurred would be the City of 
Quel>ee, because it lies alonfir the irreatt-st ir^'oloirieal fault in Can- 
ada, which cur\'es gently towards Lake Champlain. Gentlemen, 
1 have gi^en you a long talk, but I hope I hiive shown some con- 
nection between the earthquake and surveyors. (Applause). 



Discussion. 



Vvoi. Stewart — ^Ir. Chairman, when I first saw the title of 
the paper, I didn't see any very strong connection between the 
two, but I think the writer of the paper has shown very clearly 
how in carthcjuake countries that problems may be brought up 
of interest to survey ore. I think he has shown also how earth- 
quakes are of very great interest to geologists and also to seis- 
mologists. About ten years ago, the time of the British Associa- 
tion meeting in Toronto, I listened with a great deal of pleasure 
to a lecture by Dr. Milne on the subject of earthquakes. He 
showed iLs a number of lantern views, and amongst others one I 
remember. It showed the etfect of an earthquake in some part 
of Japan. It was a view of several acres, showing a town or city, 
with the buildiugH completely demolished, and in the midst of 
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this debris there stood one chimney stack, a portion of some ruined 
house or building. When he was on the spot he was so struck 
with this chimney stack remaining standing when everything else 
was flat on the ground, that he set to work to investigate the 
cause. I believe he arrived at the conclusion that the cause lay 
in the fact that the time of vibration of the chimney differed from 
that of the earth when it was quivering, and consequently it re- 
mained upright. On account of its perpendicular height it syn- 
chronized with the vibration of the earth, and consequently the 
effect of the earthquake was partially lost. I have never heard 
whether this principle could be made use of in designing buildings 
in earthquake countries, but it struck m)e at the time there was 
a possibility of that being the case, I believe that engineers in 
earthquake countries construct their buildings to resist as far as 
possible the shocks of earthquakes, and that is done by making the 
base of the building very strong and heavy and the other parts 
very light, but I have never heard of the ^principle which caused 
this chimney to stand, being made use of by a builder or archi- 
tect. 

The President — I might say, with regard to the instrument 
with which we record these shocks, it is a very simple instrument ; 
the one we have at Ottawa is a horizontal pendulum resting against 
a vertical column on agate, and fine wires connecting it with the 
upper part, and it is movable horizontally. Now, the design of 
the instrument is that it should be steady and able to record what 
the earth is doing. Of course it is impossible to make it absolutely 
correct. We have a pendulum suspended so that when ftie earth' is 
n}oving this thing would be recording exactly what the earth is 
doing, but of course our instrument must be connected with the 
earth in some way, so that the means devised is this, the pendulum 
is made fairly heavy and the bob is supposed to be a steady 
point. The pier is quite apart from our building, and sunk about 
three feet down into the earth, but quite independently of the 
building, and then we have this delicate instrument mounted on 
this pier. The pulsations come along and give the pier a shake, 
and the pendulum doesn't move. Relatively, it does move, but in 
reality it isn't supposed to move; but if the shocks continue for 
a long time, of course the pendulum will take up the shock; if 
the period of the pendulum happens to be the same as the pul- 
sations, the pendulum begins to swing widely, and the recording 
is done. It is really the pier that moves and the pendulum remains 
behind, so to speak. There is at the end, where it rests against 
the upright stand, a little mirror, about the size of a ten-cent piece, 
and a beam of light about the size of a pin's head is reflected 
on to the hemispherical lens, and it is recorded on photographic 
paper. The paper is wound on a drum, and this drum revolves 
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once an hour, at the same time there is lateral movement, so that 
a record of the time is made. If there is no disturbance, this beam 
of light traces on the photographic paper a straight line. We 
have this light cut off every minute, so that we may know when 
anything happened. At the 8an Francisco earthquake the swing 
was very wide; it swung almost off the paper, and for the King- 
ston one, which was apparently more destructive as far as life 
was concerned, it was only about one-twentieth the displacement, so 
that you see the Kingston one was only a very small affair com- 
pared with the San Francisco one. Of course, the amount of 
destruction depends on whether the city is very close to the 
shock. If it is ten or fifteen miles away, the destruction will be 
smaller, so that it is the proximity that magnifies the earthquake 
as a phenomenon in the eyes of the public, which it doesn't do 
with us. 
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[This Association i^ not responsible as a body for the opinions ex- 
pressed in its Papers by Authors,] 



THE RE-SURVEY OF LINES. 

BY P. S. GIBSON. 

I gave my name to Capt. Gamble, expecting to give 
a paper on the re-tracing of old lines, and I found it a very- 
awkward thing to do. If you correct it up in one place it falls 
short in another, and I would have to go back to 12 Victoria. It 
would have taken me a very long time to look into this, and I have 
been very busy looking after some local improvements for the city. 
There was one particular road they wanted to extend from Toronto 
easterly, and I was working that up and preparing my plans, and 
it took some little work I can tell you. 

I have a report and some sketches which I propose to speak 
on here, and you may look at them. It may help others on some 
local improvement work. Every surveyor should be thoroughly 
acquainted with that line of work. He must be prepared to explain 
to municipalities, and even to lawyers and solicitors of the cor- 
porations, and show these men what their duties are, and to be able 
to draw his plans and reports in such a way that there cannot be 
any failure. There are very few by-laws prepared in a sufficiently 
clear manner to be carried out. I know the by-laws of the County 
of York are in this condition. I have the by-law here, and then 
there is a by-law with reference to flankages — there appears to be 
a lot of them, because the lines are different. Some lines are 
triangles! This by-law ^vith reference to the flankages declares 
how this shall be done. Now, our county adjoins the city, and the 
people outside want all the luxuries they have in the city; for 
instance, the sewage system. I was doing some work in connection 
v^-ith Heath street a while ago. Some lawyers who had built their 
houses out there would like to have a sewer put on that certain 
street, and the parties within the city limits said they wouldn 't sign 
for it. They said, ''If you want it, put it in and use if The offi- 
cial engineers rather favored it and they got the petition signed. 
Well, they found it came a little too far, because the land drops 
towards Yonge street, and so the lawyer says, ''We are up the 
height of land and it can go to the Oriole sewer, '^ and I found a 
particular man's cellar would not be taken in at all. Every town 
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' day and they go through the Coxmoil. After the first report i« 
put in, which is a formal aflFair, the by-law provides that the 
Engineer, after ha\^g gone carefully into the circumstances, shall 
make a report as to the property immediately^ benefited; that is. 
the property that ¥rill be assessed either in frontage or acreage 
assessment. I knew a case on Pape avenue where this happened, 
and the city assessed a man for I don't know how many thousand 
dollars, and then he appealed and lost, and the result was he was 
loaded up with costs more than his property was worth, llo had 
a couple of lots fronting on Pape avenue, so he sju<l. **You can 
have the lots now," and it wasn't clear the city could take anything 
more. So that the Council has to make sure of the matter, how it 
is to be done, by acreage or frontage. We investigated that, and 
in this case I prepared a plan showing all the lots fronting on this 
one street on the north and south. The phni is prcpan^d then and 
the statement is made as to the lots. Then* arc no fiankages taken 
off. If there are flankages we make nn allowance, and then I specify 
each one and I refer to this plan as being part of my repc^rt, so 
that the Clerk or the Solicitor can look at it and make up the whole 
thing. Then after certifying to these things, I have to state the 
total frontage, and the frontage they exempt from taxatiou. The 
Clerk then certifies to a certain thing and publishes it in the paper. 
You can get these plans at the Art Metropole if any of the mem- 
bers would like to get one. From this also he makes up the total 
frontage for assessment per foot frontage, and then the amount 
of land that is exempt. What I call the exemption in this case ii 
the streets and where there are flankages making up a certain 
number of feet, and that assists the Clerk in making up his assew- 
ment. The next thing required under this by-law is as to the 
length of time — whether these improvements are permanent or 
only for a time. For instance, a sidewalk is limited to ten years 
and a sewer to twenty-five or thirty years, and a roadway like thin 
is permiinent. Then the next thing, it goes to the assessor. When 
the parties come to an agreement, whieh I explained before the 
Council, we take up this matt(?r, because we have been caught 
on that. People have told us to go on and they would pay all 
the damage, and some would do it, and then some crank would say, 
'*I won't pay that," and have an arbitration, and the cost would 
be more than the land was worth. So these estimatcfi are prepared 
and we know what it costs. You cannot tell what the Urthl cost 
will be of a local improvement until it is finished, but we give 
the approximate probable cost. I ask the parties before 1 begin, 
**How much money do you want to spend ?" I can spend $10,000 or 
$5,000 or $3,000. If you put in an estimate and then the value 
exceeds ten per cent, more than you estimate, then it requires a 
second court revision, and the Clerk doesn't like that ^ety well. 
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Ro in tliifl c'fls*' I Hix'ul to tin* pnrtios, **I want to know how much 
frmni-y ynii whiiI Mppnt." niid tli<\v atrreed about $4,000, so it was 
f^fwy fur inn then to niako up my report. We figured how much 
front Mjfp tlipn» jh, Ht)out $4 or $5 a foot, and they agreed on that. 
Tlii'ii I stiili»(| tilt' totni rnst wonld 1m» about $8,000, and I may have 
^:W) or ^M)i) to Rparo, but I am not sure. It just depends on how 
tbo pinti»^ want it. I (Muibl put in eoncrete culverts, or if the 
pnrtii^s want it rhf»a[) I oo\ild put in ooiiar. The street may settle 
hrro ami thm', «o wo nnist have ooncrete culverts, and it vrill 
rost nbout twiiM* a^ muoh a« cedar. Now. in assessing, I refer to 
the pbni whi<»h \h in my n^port. I recommended that the assessment 
phould ho o\\\\i\\ per foot fr^mta^^^ right through, but I reserved 
this special section (t, that in the tirst place there should be a deduc- 
tion of Rixty feet, that the asst^sment shall be one-half only of 
the as!<e«Rment of all the other property. That is the way the 
thing is to be done. Now. it s<>metinn>i occurs that parties send in 
a petition, and when the Clerk comes to lock it up it is not suflB 
oiently signed; that is, there is not a majority, two-thirds of the 
o^^Tjership, and they don *t want to go back on that, and our Council 
had an amen<lment ma<le so that they could initiate certain things, 
even if the petition was not vSUJflficiently signed, and then there is 
a certain procedure. In one case they wanted us to initiate the 
work, but 1 said we wouldn 't have an,\thing to do with the matter. 
They would like the matter to go on. but they don't want to pay. 
Tn that case, the ("'ouncil recommends on the report of the Engineer 
and the work g<x*«s on in that way. Now, 1 \^'ill just read you 
from the by-law about the flankages. The by-law sa.vs lots at the 
junction of strci^ts. for instant'c ; if the work is done along the long 
side, we can allow sixty feet off. but supposing it conies in the 
ease we have on hand, that the man has a frontage of 110 feet 
and a depth of 100 fein, we exempt t>0 feet off the frontage in that 
case, and the difference is only 70 feet in length. So we have 
a se«*tion hen^. y^ Reads. ^ That is, we can improve it on the side 
the improvement is done for the fifty feet over the sixt^^ 

Xow. I understand that there are some of you young surveyors 
located near cities and towns and villages, and there is no reason 
why you shouldn't take up this matter and post yourselves on it. 
something like the Provincial Drainage Act. for instance. It is a 
great deal easier when you study these things first and then go out 
in the bush. I ah\'a>>; hold that the Board of Examiners should 
keep pushing matters up and making the examinations different. I 
think the sunvyor should be a practical engineer as well. If you 
are accepted as an authority, you must know all about it. Then 
there is th»- S^urA-ey A.-l. ^Ir. Niven takes the younc men into a 
room, and they lT" up to the blackboard in fear and tremblin*:. 
and he finds there are lots of thincs the bovs don't know. He 
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asks them, * *.Did you ever hear a lecture on the Survey Act ? Did 
you ever ask about it? No. Then you are to blame yourselves.'* 

Now there is the Registry Act and the Survey Act, and lots 
of things which it is your business to read up so as to master the 
details. Suppose a lawyer wants you to be a witness, and you are 
in the witness box, you ought to be master of the subject. A lawyer 
once told me a lie is as good as the truth, if you only stick to it. 
You want to be prepared thoroughly on every part of the Survey 
Act, the Drainage Act, and the Local Improvement Act; people 
want you to know everything ; they expect it of every surveyor, 
and if you don't they don't want you. Now the Corporation is 
of the same way of thinking, and the members of the Council 
are the same. They don't know anything at all and they expect 
you to know all about it; but you must lay it before them in a 
pleasant way, so that they think it is they who know all about 
it. In the Council meetings I sometimes have to suggest certain 
things or object to certain things, but you have to learn how to 
do it. I don't see any necessity for saying anything more on the 
matter, but when you have anything to do with local improve- 
ment work you will perhaps understand more about what I have 
said. 



Discussion. 



Mr. Rorke — Do you make a schedule giving a list of the owners 
and their total assessments? 

Mr. Gibson — I prepare a plan and leave it with the Clerk 
to put in the names of the parties. (Mr. Gibson illustrates on 
plan.) It furnishes a statement of all the frontages and the 
exemptions and the flankages and all these things. Then the Clerk 
knows the names of the parties and knows the lots. 
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I'AHT, PUKHKNT AND FrTIKE OF NIAGARA FALLS. 

in 'iiUiii. FAWr'K'JT, lM>MIN'JON' TOHKiKAPHICAL SrRVEVOR, 

NlAfiAUA KALLS. 

Am tiiiit^ with iti» iJiivaryiiKT whtMfls rushes on, the lessons 
faugiU by thU. aiw of \\\i* siVi*ti\i*H\ utid most interesting of Nature's 
architeiiturul workti, upeukh to th<* hiuuan race with changing ac- 
ucutti ami benliiaeiitfei. Thn**' hiUMlnMl years ago, when this mighty 
iiaturaitt wa;s kinmn only to th<* ntd man of the forest, who was the 
bolti (ic.iii|miit of tht* rountry, ami whi) as he travelled through 
\\\i\ vvildiiniiifeiti halt to maki- an eight-mile portage from the foot of 
\\\K.\ ra|ii(U, near ijnee.ntiton, to a point above the Falls, this part 
of liie .joiiniey between the great bikes would to many a weary 
traveUer appear as* a yreat obstaeU* in the way of his progress, a 
something to lax hisi not over-willing energies to their utmost; 
yet I hero wa^i that whieli pnuluei'd a feeling of reverence and awe 
ass hu Uiokeil upon the great fall and listened to its mighty roar, 
whieh in thoye primitive time** was unmixed with the various 
noiseii wliieh eome U\ u^ wa a result td* eivilizatiou through the turn- 
ing ot' IhouyaniU i>f wheeU anil the din of nuiny whistles, which 
break llio Jsiiloneo at that period unbroken by any sound not eman- 
ating from Nature itj^elf in the primaeval foivst. It spake to 
thvuie primitive navigator^i with the voiee of a god, and not a 
god who dwelt at a great distanee, but one who was nigh, "The 
Spirit of Niagara," the **Thunderer of the Waters," who de- 
manded yoiirly i^aerilieofti, in the shape of human lives, to appease 
his wratli. There iss a legeiul that in addition to the lives, given 
through avrideiit, the Neuter tribe of I Julians, who owned the 
laud on both JiivU^'i *l" the river, between the two lakes, ever>' sum-, 
mer selected the t*uire.st maiden in their tribe for siieritiee. decked 
her with tlowers as a bride, and sent her over the Falls in a 
^mow while bark va»u»e, and thai after the bovly was recovered 
it Wite buried with eerenuuiie^ on (.ioat Isiand. This island, the 
suppv^seil abvule id' I ho spirit, wjus hekl sikivvl by them, and any 
vvne \\hv» Wi^dvl eamp \m\ it overnight they thv)ught would im'ur 
the au.iivr of I he yjreat spirit, whom they supposed would not delay 
\n e-xaeliug the t'\dl penalty tor sux h pivs.uiuption. With such 
a belief it is not pn^biible that man\ would take the risk unless for 
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the purpose of suicide. Probably to those people in the dawn of 
civilization, as to people in our own day, the rushing waters would 
attract and fascinate its victims until they could hear the waters 
calling them, and in obedience to the supposed invitation would 
plunge to their deaths. The impressions made by the Falls on 
first sight, with its magnificence, its deafening roar, its matchless 
power and unconquerable rapids, is much the same to all people in 
all stages of intellectual development. It tells of a power supreme, 
stupendous, magnificent. Its treacherous rapids above, its moun- 
tainous billow and whirlpool below, defend it against encroach- 
ment by means of navigation for over a mile above and for several 
miles below. It says to the adventurous boatman, ''So far shalt 
thou go, but no farther. ' ' No one can look upon this great cataract 
for the first time without a feeling of awe and reverence. If any 
sight in nature vnll impart the idea of omnipotent power, this view 
of Niagara Falls will impress one in that way. Of the many poems 
which have been written as tributes, the writers link the idea of 
the Great Architect of the universe in some way with what they 
behold in this great cataract. Other fluent writers have acknow- 
ledged their inability to convey their impressions with pen, and 
have declared the subject as beyond their power to describe. One 
writer expressed himself thus, *'I came to see, I thought. to write, 
I am dumb.'' Another scribe of a kindred mind says, **I saw 
Niagara. Oh, God! who can describe the sight?'' 

It is not known with any certainty who the first white man 
to visit the Falls was, or the date when this first visit occurred, but 
it is probable that one of the men who accompanied the great Cham- 
plain on his exploratory voyages was that man. The first refer- 
ence to the great cataract is found in the report by Jacques Car- 
tier, who reached the St. Lawrence River in 1535, who must have 
obtained his information from the Indians whom he met. The 
location of the Falls between Lakes Ontario and Erie was first 
shown on a map illustrating the voyages of Samuel Champlain in 
the year 1613. It is known from Champlain 's reports that he was 
on Lake Ontario as early as 1613, and it is conjectured that some 
member of his company visited the Falls that year. Father de la 
Roche Dallion was kno>\Ti to have been on the Niagara River as 
early as 1626, and it is almost certain that he saw the Falls, and he 
may have been the first white man who had that honor. 

The first picture of the Falls was from a sketch by Father 
Hennepin, published in the year 1697. This picture showed the 
Falls in three channels, instead of two, as at present. A rocky 
island or large rock on Table Rock subsequently undermined and 
broken off, at that time divided the Horseshoe Fall into two parts, 
which now occupies one large curve. There are few places where 
the intelligent student of Nature can study its laws and operations 
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with equal advantay:e. Sir Charles Lyal, the eminent geologist, 
found the Niagara <jlorge a veritable mine of information as to the 
relative lengths of the a^res required by Nature to grind down and 
level up, to elevate and depress the various portions of the globe 
while making it a fit habitation for the crowning work of creation, 
viz., the advent of man. The position of the great Fall itself, 
and the rate at which it is wearing its way up stream, is a measure 
of the time it took to excavate that great gorge now some seven 
miles in length between the escarpment at Queenston Heights and 
the present location of the Falls. Dr. John HalL, State Greologist 
for New York State, who made a trigonometrical survey of the 
river, planted monuments near the shore on the American side 
in the year 1842, to be used in determining the rate of recession. 
When the compariscjii was made, a third of a century later, it was 
found that the apex of the horseshoe itself had receded fully one 
hundred feet in that time, being at the rate of three hundred feet 
in a century. The time required to excavate the entire gorge at 
that rate would be about 12.320 years, but in some places the 
change was scarcely noticeable, and those who have given the sub- 
ject much study have fixed the mean rate at about one foot per 
annum, which would bring the above period up to near 37,000, 
differing not greatly from the time deduced for this era of our 
planet's history by Lord Kelvin and Prof. Newcomb, through 
other methods of calculation. If Niagara River flowed on the sur- 
face of the ground it would be running up hill from Lake Erie to 
Queenston Heights, as the escarpment there is some 38 feet higher 
than the ground at Lake Erie, and there is evidence that before the 
glacial period, or age of ice, the water found its way to Lake 
Ontario by another route, running almost due west from the pres- 
ent whirlpool, six miles or thereabout, to a point near St. Davids. 
The deposits left in this old channel by the drift was more imper- 
vious to the pressure which for ages must have tried to remove 
the obstacles deposited during the ice age, than the solid rock itself. 
The old channel, with its boulder and clay deposits, is easily traced 
out to this day, and will likely remain so for all time. When the 
water began to flow over the escarpment at Queenston the fall 
would be over 100 feet higher than it is at present. The whole 
country back of that must have been covered with w^ater, Lake Erie 
occupying a vastly greater area than it covers to-day, and we can 
conceive the force of the water and spray after descending from 
this great elevation excavating the shaly rocks and undermining the 
harder limestone beds, just as it is doing to-day at Niagara Falls, 
until the overhanging portions yield to the pressure and break 
away. Thus the excavating process began, and thus it has con- 
tinued and will continue as long as the water from the great lakes 
continues to flow in the same direction. The present height of the 
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fall, which on the Canadian side is some 158 feet, is the least eleva- 
tion there has been since the beginning thereof. As it recedes it 
will again become higher until the top of the rapid is reached, 
where the elevation is 52 feet greater than the brink of the Falls. 
The general slope of the river bottom from the Falls to Queenston 
is 15 feet per mile, and assuming that the rate of recession shall 
remain at one foot a year, those who are living 4,000 years hence 
will look upon a fall 200 feet high, and that sixty thousand years 
farther on, the fall will have disappeared and there will be nothing 
but a rapid twenty-two miles in length. I venture, however, to 
make the prediction that the time will come, and not many decades 
hence, when through the interference of man the rate of recession 
of the Falls will be very much retarded, if not altogether termin- 
ated. Already concessions have been granted to some four or five 
companies for the appropriation of 30 per cent, of the estimated 
water-power of Niagara Falls, and about half of that amount is 
already under harness. Not until the last half of the past century 
did Niagara say to the human race, **You can make use of me 
instead of coal and wood, to run your machinery and run your 
railways, to light your houses, cook your food and melt your ores, 
to do the work of millions of human laborers and overworked 
horses.'' At first its voice was unheeded. Men were not prepared 
to risk their money in untried and unproved schemes. The water 
had been used in a small way to turn the wheels in a mill at as 
early a date as 1750, but the idea of generating power or force 
that could be transmitted over a small wire to distant cities and 
towns was one of the things that had to be revealed, and the 
utility thereof proved by the present generation. The youngest 
member of this Association had reached school age before power 
development under an\i:hing like a large scale was commenced 
by the construction of the great tunnel on the American side nearly 
a mile and a half in length, large enough to return the water to 
the river below the Falls after producing power by means of 
twenty djmamos to the extent of 120,000 horsepower. The plans 
adopted in carrying out this great scheme were not the work of 
any one great mind, but the combined result of plans submitted 
by the most eminent engineers in the civilized world. An Inter- 
national Commission composed of representative engineers from 
England, France, Switzerland, Germany and the United States was 
appointed, with headquarters in London, England, to receive and 
examine the plans of all engineers who desired to compete for any 
part of the work. The plans finally adopted were the result of the 
investiofations by this Commission, of which the celebrated scientist, 
Sir William Thompson, better known as Lord • Kelvin, was the 
chairman. A similar plan was adopted with a very much shorter 
tunnel on the Canadian side, under the title of '*The Canadian 
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Niagara Power Company/' with a capacity of 110.000 horsepower, 
the powerhouse standing close to the head of the Falls. The next 
company to« obtain a charter was the Ontario Power Company, 
who adopted the plan of bringing the water from near the head 
of the rapids in a steel pipe eighteen feet in diameter, which is 
buried underneath the surface of the ground, imbedded in cement ^ 
for a distance of upwards of a mile to the brink of the gorge at 
the foot of the Falls, from whence the water drops down penstocks 
to the turbines below, which turn the machinery in the power- 
house at the foot of the Horseshoe Fall. 

The Electrical Development Company, more distinctly a Can- 
adian company than the others, having profited by the experience 
of the other companies, selected a point in the river about half 
way up the rapids, and after constructing a coffer dam which was 
considered one of the greatest engineering feats of the age, to 
exclude the water from that part of the river bed where they 
wished to construct the wheel pits and build their powerhouse, they 
successfully excavated a tunnel in a straight line from their tur- 
bines to a point under the Horseshoe Fall, near its apex. Con- 
sequently the water used by this company in generating the power 
which, when their work is finished, will amount to 120,000 units, is 
not diverted from the stream, but simply dropped to a lower level 
beneath the surface of the rock, to emerge again and mingle with 
the water that falls over the brow of the cataract. These different 
schemes of power development have been fully explained and illus- 
trated by photographs and sketches in different engineering maga- 
zines and journals, where a full description of them may be found 
by those who would wish to understand the details connected with 
those great feats of engineering and construction, for the more 
closely you examine the work the more admirable it appears, for 
every provision necessary that these vast machines should do the 
work assigned them with the least possible friction, and the parts 
so nicely balanced, that any one part getting out of gear or becom- 
ing disabled would be rather the exception than the rule. Every 
emergency seems to have been anticipated and provided for. This 
noble work of bringing this great waterpower under subjection has 
not been allowed to go on without protest, especially within the 
few months past; the cry of vandalism has gone up throughout 
Canada and the United States, more particularly in the United 
States. It has been averred that this, the grandest of all sights 
provided by Nature, was on the eve of destruction. Journalists, 
members of Congress, and private citizens have raised their voices 
alike against this commercial use of the waters of Niagara. 

In the estimation of these protestants the commercial value 
of the electric energy developed was not to be compared with the 
loss to humanity that the threatened destruction of this wondrous 
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sight would bring, and so intense did this sentiment become that 
the aid of the International Water Commission was solicited to, 
if possible, put a stop to the whole scheme. Some would go so far 
as to prevent, if possible, those companies who have the bulk of 
their work completed, from finishing the work of development auth- 
orized under the several charters. The National Government of the 
United States and the Dominion Government of Canada have both 
been solicited to take the matter in hand and save the Falls. The 
Burton Bill, which passed the United States Senate, has for its 
object the limitation of power development to the amount already 
authorized by charter and at present under construction. The 
Dominion Government has been memorialized to place a prohibitive 
export tax on electric energy to ensure a supply of what is gener- 
ated on the Canadian side for the benefit of Canadian consumers. 
The electric energy so far developed by the two companies first 
named above is all sent over the river to be used in running the 
machinery and railways of the State of New York, and lighting 
American cities, while the third company has built a transmission 
line to Toronto, and is thus prepared to supply the Queen City of 
the Province and the cities lying between this and the source of 
supply. Should' the terms of the Burton Bill be enforced, the 
United States will be prohibited from importing more than forty 
per cent, of the power developed on the Canadian side, while under 
their charters these companies contract to supply the Canadian 
consumer on as advantageous terms as they supply the people 
across the border, to the proportion of fifty per cent, of their entire 
output. It is conceded by those who have taken the subject into 
their serious consideration, that if the power development should 
be limited to what is at present authorized and under construc- 
tion, that little injury will be done the scenic effect ; but if freedom 
were allowed, all who would engage in the business of extracting 
energy from the great fall, there would ere long be nothing left 
but an escarpment to look at, and they think the loss to the human 
race would be incalculable. Others, who look upon the matter from 
the viewpoint of utility rather than the aesthetic, say, '^What dif- 
ference would it make if all the water were appropriated, so long as 
it was returned to the stream again?" And herein lies a ques- 
tion. Can a man be said to have appropriated the water or deflected 
the water if he Vetums it uncontaminated again to the stream? 
Take, for instance, the Electrical Development Company, where 
they simply let the water drop to a lower leyel a thousand feet 
further up stream than the rest of the fall has yet cut its way, 
the stream being unsuitable for navigation of any description for 
some distance both above and below the wheel pits and power- 
house. I 'presume this recently discovered wealth embraced in 
the great waterfall should be an asset of the nation rather than of 
(8) • 
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the individual. We can scarcely yet conceive the benefit our coun- 
try and civilization will reap as a result of the advancement of 
.power development. We gradually become used to our electric 
lights, electric railways and electric motors in running our machin- 
ery, but these are only the beginning of what we may look for in 
the near future. I will venture to prophesy that not many years 
hence all the railways, all the lighting, and nearly all the factories 
within one hundred miles of Niagara Falls will be supplied with 
power from this great fall. Machinery on many of the farms will 
be supplied from the same source by means of a single wire, over 
which will be transmitted power, also light and telephone. Our 
houses may also be heated and food cooked from the same base of 
supply. Who would venture to say that the present generation 
should pass laws or rules that would be binding on future genera- 
tions. Does it not seem to you that the time is coming when this 
great source of power will all be needed in working out the prob- 
lems of advancing civilization. 

\ 
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[This Association is not responsible as a body for the opinions ex- 
pressed in its Papers by Authors,] 



THE OUTFIT FOR BOTH WINTER AND SUMMER ON 
GOVERNMENT SURVEYS IN NORTHERN. ONTARIO. 

BY ALEXANDER NIVEN, D.L.S., HALIBURTON. 

Some time ago our Secretary wrote me that **oiir distinguished 
President" had suggested as a subject for a paper to be read at 
this meeting, **The Outfit for Both Winter and Summer on Gov- 
ernment Surveys in Northern Ontario," and the Secretary re- 
quested me to handle the subject. 

Now, although I have handled both winter and summer sur- 
veys for a niunber of years and think that I know pretty well what 
is required in either of them, it is rather difficult to write on this 
subject, without repeating what has before been written, inasmuch 
as a, number of our members have from time to time, within the 
last twenty years, dealt to some extent with the question. 

I have thought, however, that a few incidents in my own ex- 
perience might not be uninteresting to some of the younger mem- 
bers of the Association. 

JMy first survey for the Government was on Manitoulin Island, 
immediately after the western portion of this island was ceded to 
the then Government of Canada ; in the days when we had a move- 
able Parliament between Toronto and Quebec. 

The Hon. William McDougall was then Commissioner of 
Crown Lands, and instructioni| were issued to 4 surveyors at the 
same time, to lay out 4 townships on this island. We left Colling- 
wood in the fall of the year by the last boat of the season (the 
steamer ** Rescue''), and after a somewhat tempestuous voyage, 
landed at Little Current on a cold November night, with several 
inches of snow on the ground. The next day the surveyors separ- 
ated, each one going to their respective starting points. One of 
the parties having finished his survey returned on the ice in the 
following March to Penetanguishene, the other three coming down 
by the first steamer early ,in May. Of the 4 surveyors, Mr. Joseph 
Hobson, now, and for many years past, chief engineer of the 
Grand Trunk Eailway, and the writer, are the .only ones now 
living. 
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My party numbered 13 all told, , the majority of whom I took 
with me, the remainder bein^ made up from Indians belonging to 
the Island. My first and second assistants .were both Provincial 
Land Surveyors, their remuneration being $1.50 and $1.25 per day. 
The men were allowed 60 cents per day. ^ly o\vn pay was $4.00 
per day, and 50 cents per day per man was allowed for rations. 

In those days, stoves were unknown in camp life, and the out- 
fit consisted of 2 large tents pitched opposite to one another, with 
a roaring fire between them, and a tent for the cook, to one side 
of the others. 

The snow got to be about -4 feet deep that winter. We put on 
our snowshoes on New Year's Day and wore them every day till 
the 20th of April. 

Our food was of the usual kind for surveys in the early days — 
flour, pork, beans, split. peas and tea, with a little sugar for the ex- 
elusive use of the cook. We carried a muzzle-loading rifle and shot 
a caribou, c-aught a few fish through the. ice, and I remember that 
we shot 76 partridges with a horse pistol during the winter. 

One of the incidents of the survey ^/as the arrival on Sunday 
afternoon of about thirty Indians from Wikwemikong, on th? un- 
ceded portion of the island, to protest against the .survey. They 
served a ''notice to quif upon me, and after half a dozen of 
them had spoken with much eloquence and many gestures, through 
an interpreter, I gave them something to eat, and each man a new 
clay pipe and a plug of tobacco, then, after, shaking hands all 
round, they .started for home, and I heard nothing more from 
them. 

Nowadays, on winter surveys, we do things differently. My 
last winter survey was some distance up the Canadian Pacific 
Railway in 1901-2. We had a considerable distance to go from the 
railway to our work, and we had to take our outfit, and about half 
the supplies necessarv" for the survey, with us, the other half being 
taken in by a lumberman from a point farther west on the railway. 
We used toboggans, and they were drawn by dogs and men, every 
man in the party having all he could attend to in one way and 
another. 

I had 4 tents made of 10-ounce duck, 10x14 feet, with 3 feet 
walls, with a small sheet-iron box stove for each tent ; the cook had 
a square stove for cooking, with 4 holes on top, and an oven under- 
neath for baking. 

The ground was first cleared of brush and logs and the snow 
tramped down to make a level bottom. The tent was then pitched 
and the stove set in one corner near the door, on a timber founda- 
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tion, the 4-iuch pipe being run through the roof of the tent, pro- 
tected from burning by a piece of tin or zinc, 

A heavy coat of balsam or spruce boughs was then laid all 
over the floor of the tent, and then a ^tarpaulin spread over the 
brush, in the back^part of the tent; upon this the blankets were 
spread, and the tent was then banked with snow outside to keep 
the wind from coming under the walls. Here. one can sit in the 
evenings and on Sundays and days unfit for working, just about 
as comfortably as in a house, so long as the fire is going. 

On this survey I. was running continuous line and the camp 
was moved every day. The '*boss packer" usually went a;head and 
selected a route among the hills for the toboggans, as close to the 
line as practicable, and would then select a camp ground about as 
far ahead as the line would probably be run during the day. The 
men and dogs having brought forward a load with the toboggans, 
would return for another load; the '*boss packer," and perhaps a 
man with him, would then make another da.sh ahead and seleet a 
camping place for the following day; the benefit of this being 
that besides having an idea where they were going to camp the two 
men would make a good snowshoe track for moving on the follow- 
ing day, which would also hav6 the benefit of a night's frost, for 
the toboggans. By the time the advance guard would return the 
dOther packers would probably have most of the outfit fonvard and 
they would then set to work and put up the tents, and get wood for 
the night, and for this purpose they carried in the outfit a cross- 
cut saw. 

It was also the business of the **boss packer" to make a trip 
from the camp ground to the head of the line some time before 
evening, to let the line party know where to find the camp. 

The *^boss packer," as will be readily understood, is a very 
important man on a trip of this kind, and it is surprising to see 
how well he will sometimes locate the camp for both alignment and 
distance. Once he said to me in the evening: *^The camp to-mor- 
row night will be at the edge of a small lake just about where the 
line will cross. I think you will get the line there by evening, and 
I shot a moose close by to be ready for supper." And it turned 
out just as he said. A man who can do this, and take charge of 
the packers and get the outfit along to the best advantage is in- 
valuable, and the question of wages to such a man is not worth con- 
sidering.. 

SUMMER SURVEYS. 

On summer surveys the outfit required is of a different de- 
scription. 
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more hundred pounds of the staple articles mentioned therein. 
Evaporated apples is not mentioned in, the list, the reason being 
that I could not buy them in Toronto at any price. They were 
not to be had. 

In the matter of tents my practice has been for many years to 
use the small wedge tent made of drill 7 ft. x 7 ft. x 7 ft. I have 
one for myself, one for my two assistants, and one 'for every 2 or 
3 and sometimes 4 men. These tents are easily j)ut up, and are 
more convenient to handle than tents of larger dimensions. You 
can often get a place for a small tent when you cannot find a place 
for a large one without a good deal of clearing away of brush and 
grubbing of stumps and roots,. and besides the men like them better. 
Every 2 or 3 men keep their own tent and blankets together, pack 
them up every morning, putting them, into bags, and always know 
their own outfit. My cook's tent is about 8 by 10 feet, with 30- 
inch walls, and this he occupies alone. I carry one rifle in the 
party, and sometimes a shotgun. Revolvers are only a nuisance 
in the camp and should be left at home. I provide my men with 
214-lb. axes, with 34-inch handles, and ^ always have one brush 
hook on the, line if I can get a man to use it. 

How the survey was conducted, and the country through which 
we passed described, is it not written in the chronicles of the De- 
partment of Lands, Forests and Mines? 



Discussion. 

The President — The list of rations reminded me of the old 
days thirty-five years ago. If the men of that time saw and read 
the list of rations, they would think these men were living at the 
King Edward Hotel. This paper is of peculiar value, not only 
for the present, but for the future, just as we are interested in see- 
ing what was done when they were making the first surveys in 
Canada, Or the early surveys of fifty or a hundred years ago. Those 
who come in the future will appreciate very much the details of 
Mr. Niven's paper. 

Mr. Blake — How many cooks did you have? 

Mr. Niven — One. 

The President — During what time were the supplies being 
used? 

Mr. Niven — About four months. 
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THE DETERMINATION OF A PORTION OF THE ONTARIO 

AND QUEBEC BOUNDARY. 

BY T. J. PATTEN, O.L.S., UTILE CURRENT. 

Pursuant to Orders in Council by the Ontario and Quebec Gov- 
ernments, the writer, in conjunction with Mr. F. C. Laberge, P.L. 
S., of ^lontreal, who acted as commissioner in behalf of Quebec, 
proceeded in July, of 190/>, to define that portion of the boundary' 
between the Provinces of Ontario and Quebec lying between the 
42nd mile post at the height of land and O.L.S. Speight's base line, 
a distance of nearly 100 miles. In the sunmier of 1906 Mr. Laberge 
resigned, and was succeeded by ^Ir. J. H. Sullivan, P.L.S.. of Val- 
lejiield, Quebec. 

The boundary to the height of land had been determined by a 
meridian fn^m the head of Lake Temiskaming in 1S73-4 bv Messrs. 
J. L. P. O'Hanley, P.L.S.. acting for Ontario, and W. W. O'Dwjer, 
P.L.S., for Quel>ei\ Mr. Niven's paper in proceedings of O.L.S. 
Association, 1S96, gives a detailed and verj- entertaining description 
of their work. 

Very full instructions, identical, of course, were issued from 
the Department of Lands and Forests for each Pro\ince, and were 
in short, to run a meridian from the 42nd mile stone monument to 
O.L.S. Speight 's base mentioned above, and plant iron and wooden 
monuments at everj- mile, the line to be cut six feet wide on level 
ground. 

Our party consisted of sixteen laborers, two assistants, one 
cook and ourselves, making a total of twenty-one, and all worked 
as one party. Such a large party necessitated at the commencement 
the transport of about 10,000 lbs. of supplies and camp outfit and 
iron posts. 

The execution of the work dilfered very little from that of a 
base or meridian line, except that probably on account of greater 
precision l>eing expected a wider cut in the forest to admit of lonsr 
sights was necessary. The metluxls pursued were as follows: 

The azimuth of Polaris was determined by the usual elonga- 
tion methixi by two transits independently, and a mean of the dif- 
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f erence, which was never more than a few seconds, was taken. As 
it was well on in Augrust when the determination of the line was 
commenced, the elongation method was found not at all inconveni- 
ent, as the camp was planted near the end of the line whenever an 
observation in the evening was agreed upon. Our method of observ- 
ing was to place the transits so that when the telescopes were 
pointed to Polaris, a straight line would pass through the axes of 
the telescopes, or, in other words, they were side by side ; then a large 
tree about 100 yards distant, towards Polaris, was felled at right 
angles to the line between the transits and the star. The space be- 
tween the transits was then compared with that between the sights 
to Polaris, marked on the tree. 

A short Hungarian nail directly underneath the flame of the 
candle was soldered on the bottom of a small lantern. With this 
nail the log was punched very conveniently in the line of sight to 
the star. Care was necessary to have the nail and flame in the same 
vertical plane, but with a short candle this was not difficult. 

In producing the line the usual method of reversal sights were 
taken to a steel picket on a hub, and a tack driven at the mean. 

In the mountainous country, south of Abitibi Lake, sights were 
taken from hill to hill and sometimes reached a length of about 
100 chains. The line in the intervening valleys was carefully run 
with a transit. 

]\Ir. Laberge used the transit at the main pickets on tho hills 
and the writer was usually assistant to the picketman, being 
more familiar with the language and peculiarities of the Indian 
axemen. This gave Mr. Laberge ample time, for reflection and to 
work calculations, also to kill mosquitoes and smoke le tabac Can- 
adienne. 

, The chaining was carefully done with a standard 66 feet tap?, 
and when a mile was measured, it was carefully remeasured, going 
south, with a 100 feet tape. Whenever discrepancy enough to sus- 
pect an error was shown, it was remeasured. Each chainman held 
an ordinary plummet at the end of every tape length, on level 
ground as well as on' the slopes. 

At the end of every mile an iron post of heavy pipe, 17{s inches 
diameter, forged at the top and pointed similar to those planted on 
the base and meridian lines, was planted. Also a 6-inch wooden 
post close to the north side of the iron one. On the proper sides 
were marked Ontario and Quebec and the mileage in Roman numer- 
als on the south side. Bearing trees were then marked in the 
ordinary way. 

In the triangulation across Abitibi Lake, a total width of about 
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11 miles, but broken by islands, some large triangles were neces- 
sary, the greatest width of water being about four miles. In order 
to get sutfieient length of base for these triangles, — ^the longest base 
was nearly a mile, — it was necessary to survey the shore line and 
find the contour of the ground along the line of the proposed 
base, in order that the base, when started, would not intersect too 
wide a bay or cross a higher elevation than that at each end of it. 

A small rock near the line in the four mile stretch on Abitibi 
Lake was very convenient in producing the line. From it signals 
were given to the picketmen across the lake. This rock wag called 
Speight's Rock on account of having found on it one of the 
pickets of his micrometer survey. 

The topography of the adjoining country was, shown as ac- 
curately as time would permit. Of laiire rivers and islands a 
stadia survey was made, and of less important ones a track survey 
or sketch. 

The surveys of the Transcontinental Railroad were intersected 
in the 90th and 91st miles, about 8 miles north of Abitibi Lake. 

The closing with !Mr. Speight's 70-mile post on his base line, 
which he planted in 1900 to mark the approximate position of the 
boundary, was very satis: fa^'trw, tli^ line passing only one chain 
and ninety-three and a half links east of it. This was the closing 
of a block of at least 100 miles long by 70 miles wide. 

A plan, showing the line and all the natural features of the 
country, which we surveyed or sketched, was drawn on a scale of 
40 chains to an inch. 

The country at the height of land is sandy for 3 miles to 
Labyrinth Lake. From there it is a succession of high rocky ridges 
and hills, to near Abitibi Lake. From Abitibi Lake for about 15 
miles to the divide, it is farming land, then a few miles of sand and 
boulders and rock to where the line descends to the valley of the 
Hannah Bay River, which is good farming land. About three miles 
from Speight's base the great muskeg was entered. The line 
throughout was heavily timbered with jack pine, white and black 
spruce, poplar, Balm of Gilead, balsam and white birch. 

In the season of 1905 the line was located to the Okikodosek 
River, which flows into Abitibi Lake on the north side, a distance 
of nearly 46 miles. 

In the season of 1906 the work on the line was resumed on 
1st of August and completed on Sept. 27th. About one mile per 
day was tho average rate of progress on the line, which included 
all delays for bad weather, etc. 

A few incidents by the way may prove interesting. The Quinze 
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on the Ottawa River is well known on «e<vMuii of s<»\x^irtl ^Irttiijt^r 
ous rapids. Chie of our assi$tant>. W. S. JarJine. \u\x\ m\ v\t^\\\\\^ 
experience at the second rapid from Quin^o \mW Irtxf xo^^xou U<«. 
with two Indians, was brinirinsr an enipt> ojuiot* tip. iho Indte^tu 
poling in the canoe, and Jardinc \Wo called him *'Uilly*'^ Imuhu^ 
on a rope. When they had reached the tup Hilly jiimptd o\\ t^ 
boulder on which two saw-losrs were bahuuvd. and uo\ o\^x^v\\\\^ 
that the logs were insecure, ran out on i»ne of them In an in 
stant Billy and the canoe, and lojrs. were yroinjr down .stri^am tdtunt 
100 miles an hour, but all manasr^M to work nrarKhtue Nomo diMiatuir^ 
d©wn to where there was less current in th«' ra[>ids. and fh»\\ hunyf 
on until rescued, and thus avoided a very bad rnpiti fartlu^r <lti\Nn, 
which to have gone throujrh meant certain death. 

Mr. Sullivan, the Quelx^c ('onmiiHKioner for MM Mi, broui/h! 
only two men besides his assistant from (.^iieber with him, 
and as they were a}>sent a ^^ood deal with the eanoeh, Uv bome 
times looked round fur eomj)any and a ehanjre of pa.stime from 
pedro or reading. The Ontario men were nearly all ln<liHn«, r\t*u 
to the cook, and Mr. Sullivan would try tc) jjjrt llu'in to talk a hi fie 
English. One rainy day, addressing the eook, who vva« trifte,! with 
plentv' of assurance and quiek wit, h'* said: *'\Vell, Hapliati-, why 
don't you talk some P'reneh or Kn^rlish? I think if I ^avf you ii 
good horn of whiskey you would speak it first ral<»/' Hapli.ifc 
said very quickly: **Guess you trot some whiske**, juhj* p^inuur lifflf 
and tr^'. " Ilis answer surely deM^rved a drink. John #lm'k iin 
other Ontario Indian, who had some dn*«dful Indian niinn', wien n 
prepossessinii fellow, always smilin*.'' a fid n*ady for anything', imi 
he unders-tood y^^ry little Knglish. 'i'his did not ]>n-v«*!it him from 
makinir an answer in Indian to anyihinjr fi;jid to him. On*- mortnnt/ 
when Mr. Sullivan cam*- out to bn*akfasl Jolin Ja^'k w;i^ tin- tiraf 
man he saw, so he said to him: "Well. John Ja<'k. ar«- von on vonr 
good behavior this morninjr?'' Jy»okint.'^ a litth' sui'j;nsid and m-i'j 
ous, he rej)lied : ' * Ca w. ' * ■ Xo. j 

On nearinir j^bitibi Hudson's Hay jio«t last h<';ibon. \m- yM-n- 
met bv Dr. D'Ar^'v Wood, whit a''e<impftnii'<l Iin- lndi;iii 'YuaU' 
Conmiission*^rfi. and had r<'maifj<-d at Abiiioj \*, in^lp lo <;;in- 1o»- tlit- 
Indians. whc' wer<- dyin^.' vt-ry laM vj^l- nu'jisii-^. \V< <'joiipi-«l <f\t^i- 
Sunday a distance fronj ih*- p<»st. aji<: '-oui^i s**-.* 1h« >.djo.si luu- tlj> 

ures of the wojut-u w'lru while quJJiJ- or f;it;i;H-.shjj, bi;inki-l> 

around tbenj. goini; r^unri i'ou; iiOJ*.v ^*■ nous* On* \niiiiut> wt-n- 
a littJe concerned, ano hac no Jnl-»-nUoj, o1' viMimy th«-j« n<^f1iii-»-ij 
liroth'Tb : tb*'^" \\*-vi- a^'-ajf" i\ mj».»b* tp- .•«.imdljpoj^ .^* Imarh otitnij' 
the niirh*. tn- f>eJ wa^ lolier vni-j. i- rn-nU. <M*«'tr'f*-« mir. Stoj<iitv 
mornintr wnii*- v a It mi.* lo* ur^mt'A'^s^. j* lojiirr. j«;* j*/ii? tU-yMn^ ^2 
di^d iL t sfi'-'n tim*- i^ \*.a>- «iti« jnli-n^jor n pfo<-tjfi m Ui<jiJis. 
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at Abitibi who knew the country north of Abitibi Lake along the 
boundary. On account of the measles we were unable to do so, 
but after running to the height of land between Abitibi and the 
Hannah Bay waters we found one who knew the country, but could 
not go with us. We engaged his step-son, named Joe, who lived 
there, but when we questioned him pretty closely about the country 
over the divide he did not seem to be very sure of anything. At 
intervals the old man came to our camp to bring us game, and we 
got some information from him. We spread out Mr. Speight's map 
of that comitry showing the Hannah Bay River nicely drawn, and 
aftor showing him where we were on the map, also the projected 
boundary line, Abitibi post, and some other points that he knew, 
we would ask him to sketch the lake and river which he said 
our line would run near. He would then take the pencil and after 
making a few flourishes in the air, would make a dab and a few 
scratches and get over to the Hannah Bay River, which he seemed 
to admire very much, and liked to linger over it; perhaps he 
chuckled over visions of heai>s of muskrat or mink, or perhaps he 
thought it looked so much more like a river than anythinsr he could 
draw. After awhile we got liim down to business, and after draw- 
ing a river and a few scratches resembling crows' feet to represent 
two rivei*s emptying near the same point into another river, we 
identitied it as the confluence of the Woman and Burnt Bush Rivers 
with the Hannah Bay River, and felt that we had accomplished 
something, as our line was to cross Hannah Bay River near there. 

We gave him plenty of tobacco, and I think the cook gave him 
an occasional chunk of fat pork, as we had plenty of it. He came 
afterwards and brought us some beautiful large speckled trout. 

At alnnit the VJ8rd mile post our provisions on the line were 
nearly done, and the caniH^men with the supplies did not 'come 
iHnuid as arrangeil. Fearing there might be some misunderstand- 
ing, we kept men in the bush hunting them for a day or two, 
l)ut with no success: then, after a day of drenching rain, with only 
a little flour soup, we made a business of hunting them, and sent 
parties in every dinvtion. In the aftermx^n one of the parties 
ivturuiHi with the men and lots of grub, which made us feel com- 
fortable again, as we had very little to eat, the small game was very 
scaive and Abitibi post was some ilays* distant, and, what made 
matters worse, two of the party were totally unflt for a long tramp. 
The suiH?€Ssful party had taken with them a bugle, which one of 
them could Wow well, and after following down the Woman River 
stmie miles found the eanivmen quickly with th^ bugle. Sure 
euvHigh, they havl misunderstiHHl alK>ut the amount of supplies we 
havt on hand, atul wen^ nv^t gv>ing to UH>k for us in earnest for some 
days. One v^f the party, an Indian, an humble follower of Dowie, 
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who would not eat pork, reminded us that jwrk was not good to 
eat anjrway. 

A parody which one of the party was isruilty of helped our 
spirits at times when things looked blue. It ran as follows: 

Shrill we ^rather at the river? 
Where the Xi tehees' (Indians') feet have trod. 
Gather with the Frenchmen at the river, 
As we travel througrh this land that we laud. 

4 
Yes well grather at the river, 
The beautiful, the Hannah Bay River. 
Gather with the Xitchees at the River, 
And then we'll gret more grub. 

"When we reach the shiningr river. 

Lay we tape and transit down. 

Chuck away the tump line for the paddle, 

And whoop it up for the Old Ontario Town. 

Yes, well grather at the river, etc. 



Discussion. 



The President — How many miles did you run? 

Mr. Patten — ^We ran to -within about 130 miles of James Bay. 

The President^ — How far would it be from Lake Temiscaming? 

Mr. Patten — 140 miles north of Lake Temiscaming. There are 
Btffl about 130 miles to run. 

The President — In your cheek chaining with your 66 foot chain 
and your 100 foot chain, you say they agreed satisfactorily? 

Mr. Patten — In the re-chaining of the mile there was a dif- 
ference of between one and two feet. 

The President^ — I didn't understand about the felling of this 
tree at right angles ? 

Mr. Patten — It was merely to mark the direction of the star 
cm the tree. The tree makes a solid mark. 

The President — ^For a rest point 1 

Mr. Patten — Yes, that was 100 vards awav. 
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The President — That was a pretty short distance. I would 
prefer it a little longer. 

Mr. Patten — With the instrument reading to half a minute 
you can get it down pretty fine. 

The President — ^You were fortunate, of course, in getting your 
star. You weren't troubled very much with clouds. A surveyor 
can observe Polaris at any time that suits him. The main thing is 
to feel confidence about his calculation, and that is a thing that is 
a little lacking amongst surveyors. I know they can do it as 
well as I can, but they haven't got that inward consciousness that 
it will be all right. If you take it in the evening you can see 
Polaris verj'^ well. 

Mr. Patten — ^We intersected Mr. Speight's line at about 139 
miles and 30 chains. 

Mr. Niven — How far to the east? 

Mr. Patten — 1 chain 931^ links. 

Mr. Fawcett — Could you give any approximate cost per milef 

Mr. Patten — The line in 1905 cost about $178 per mile. Last 
year it cost about $200 per mile. Of course a great deal of the 
time was occupied in going and coming. Each Department paid 
half. 

Mr. Niven — ^Where did you say you intersected the Transcon- 
tinental line? 

Mr. Patten — About the 91st mile west of Abitibi Lake. 

Mr. Niven — What mileage was it on your line where you inter- 
sected the railway line? 

Mr. Patten — The 91st mile. We cut a very wide line, six 
feet wide, on the level; we took long sights, which necessitated 
ft wide line. 

Mr. Niven — They started by cutting it about two rods at Lakfl 
Temiscaming, and then they got down to 12 feet, I think. 
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[This Association is not responsible as a body for the opinions ex- 
pressed in its Papers by A\ithors.] 



A FEW REMARKS RESPECTING COBALT. 

BY J. F. WHITSON, O.L.S. 

This paper will be very brief, as I merely wish to draw the 
attention of the members of this Association to the great necessity 
of making more accurate sun^eys of mining locations. 

After having spent several years in the Surveys Branch of the 
Department of Lands, Forests and Mines, during which time it has 
fallen to my lot to check over a great many of the mining surveys 
that have been filed during that time, and as until the opening up 
of the Cobalt mining section in 1903 mining properties were not 
considered of very great value, consequently the surveyors were 
not called upon, owing to the extra expense entailed, to make very 
accurate or expensive surveys. In the survey of iron and nickel 
mining locations it was not considered of the greatest importance, 
whether the bearing of the lines was a few minutes to the right 
or to the left of the proper bearing, as a few inches or even a few 
feet mattered verj^ little. Not so, however, in the case of the rich 
silver veins in Cobalt, where a vein two or three inches in width of 
almost pure silver made in itself a valuable mine. 

It is found that the first surve^^s in the silver district, made 
before the township was sub-divided into lots and concessions, were 
not as accurately made as might have been. As the lines laid down 
on the ground in the original survey of a mining location are the 
true and unalterable lines, no matter whether the true course as 
found on the ground agrees with the bearings and distances as 
given on the plan, the work on the ground must govern. 

Had the original sun-eys of some of the first locations laid out 
at Cobalt,, covering the richest part of the area, been on a true 
course, as given on the plans and field notes, three of the richest 
mines would not to-day be owned by the companies or individuals 
which now hold them. Very rich veins have been found either 
crossing or paralleling the division line between the claims, veins 
which are estimated to be worth anywhere between one hun- 
dred thousand dollars and a quarter of a million. 

I might also point out that in some instances the surve3^ors 
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have been very careless in thoi planting? of monuments to mark the 
angles of the locations, and as soon as the miner starts to clear oflf 
and burn the timber on his claim these corner-posts soon disappear 
and numerous lawsuits will result in the establishment of these 
location corners. In this connection it has been suggested that if 
a mining claim is worth surveying]:, it would not be out of place 
to expend a few extra dollars in planting iron bars or permanent 
stone monuments to mark the different angles. 

After the Township of Coleman was sub-divided and a very 
accurate survey was made of it, the Department had great difficulty 
in having proper surveys made of the ali(iuot parts of the lots, 
as under the Act a mining claim comprised the north-east one-quar- 
ter of the north one-half, the north-west one-quarter of the north 
one-half, etc.; in many instances, however, the lots are broken by 
lakes, which form no part of a lot, and the difficulty has been to 
make the proper division of the land area, as it necessitated a very 
accurate survey of the whole lot, including an extremely careful 
traverse of the shore lines of the different lakes. 

As other rich areas in the vicinity of Cobalt have been opened 
up within the last few months, and are in many respects as promis- 
ing as the Cobalt section, every care should be taken by the survey- 
ors to carry out the surveys with as great precision as possible. 
In one or two instances in the Township of Coleman no less than 
seven different surveyors have been called upon to establish or 
verify the outlines of a rich claim. 

These are the only remarks I w^ish to make in connection with 
the surveys of mining locations or claims. I will make, however, 
a few remarks as to what has been done in Cobalt since the first 
discovery was made in the fall of 1903. 

To-day there are no less than from thirty to forty producing 
mines within an hour's drive of the Tow^n of Cobalt, and over one 
hundred mines which. are being developed in this small area. Up 
to the present over six million dollars of ore has been shipped from 
the camp, and there is at least two million dollars' worth stored 
ready for shipping at the present time. At fifteen of the most 
promising mines no less than twenty-five million dollars' worth of 
ore has been blocked out. In one property alone nearly ten million 
dollars' worth has been blocked out above the 100 foot level. 

As several of the mines which have not shipped much ore have 
had machinery installed within the last six months, it is expected 
during the coming summer that a very great deal of ore will be 
shipped. 

, The ore shipped from Cobalt is extremely rich in not only 
silver, but cobalt, nickel and arsenic. One car of ore shipped from 
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the Lafiose Mine is reported to liave netted nearly $98,000, or 
twenty-three tons, after haring paid all expenses in connection 
with the Tniningr and shipping. Another car of thirty tons was 
valued at $120,000. It is not imnsual for carloads of ore to net 
from $50,000 to $75,000. The expense of taking out this ore is not 
Tcry great, as np to date the operations iiave been within two hun- 
dred feet of the snrf ace. Very large nnggets or slabs of almost 
pnre silver have been found in the camp. The largest nngget 
from one of the Xipissing veins weighed half a ton. Several nug- 
gets or slabs from the same property bave been taken which run 
from twenty-five to one hundred and fifty pounds in weight, and 
from several of the other properties nuggets or slabs of silver have 
been ti^en out running from twenty-five to two hundred and fifty 
pounds. Two boulders found od the Giant mining property 
weighed together nearly five hundred pounds. The largest indi- 
vidual vein in the camp so far is seven hundred feet in length. 

A sample taken from the Trethewey "Mme weighing seventj'- 
nine pounds, assayed as follows: 

Per cent. 

Silver 66.67 

Cobalt 2.15 

Nickel .41 

Iron 1.60 

Arsenic 7.03 

Antimony 9.67 

Sulphur J>2 

Calcium carbonate 6.72 

Magnesium carbonate 1.23 

Insoluble 3,29 

The value of the silver in this seventy-nine pK)und sample, at 
«xty-f our cents an ounce Troy, the present market price, is $491.55. 

Three tons of ore sampled from one of the Xipissing proper- 
ties ran as f oUows : 

Containing by Assay. Value, per um. 
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Total, per ton $1,839 07 

There are about three tons in the sample . . sr.,r)17 2] 
One aasigmijient of ore iroih the LaRose property assayed as 
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at $8 a day when it should be at the very least $10. Description, 
$1. Now, ^hat does a description mean? A man buys some pro- 
perty and he wants a description for his deed. Now, what duet* 
tlie thing simmer down to? He holds his whole title by what 
the surveyor charges one dollar for. The lawyer's work is prac- 
tically nil compared to the description. That is the vital thing 
in the whole deed, and you value yourselves at one dollar to give 
the man a title to $20,000 or $5,000, or whatever 'the value of the 
property may be. Your contribution to that you charge one dollar 
for. Could there be anything more ridiculous than one dollar for 
the description? Just think of it! What is a deed, what does it 
mean ? It is the thing the' man holds by, and the other portions 
of the deed are only secondary. It is on your description they 
hold the property — and you charge one dollar! It is ridiculous. 
You say it is an ordinary description. It is an ordinary man that 
will put his hand upon the paper and make the home of a man 
secure, where he can sleep peacefully, and only charge one dollar. 

Surveyors are professional men. Here are two brothers. One 
goes to the School of Science and serves his term, and afterwards 
serves another year, or several years, with a surveyor, and he is a 
professional man. His brother goes to Osgoode Hall to become a 
barrister, and what is the difference? I see the assistant surveyor 
is put down at $2. I think you pay $2 for your laborers on 
the street. You don't value yourselves. Make yourselves cheap 
and people will take you to be cheap. Make people to understand 
you are professional men, and the property they own they have 
tc thank you for, and that their title is good. Make a proper 
description for them and charge them for it. 

Mr. Jones — With reference to the charge for description, 
I have found a discrepancy between the charge of the surveyor 
and the solicitor in making out the deed. As a rule, the solicitor 
doesn't come to the surveyor unless it is some crotchety descrip- 
tion that he cannot miake out himself, and in that cas^ he comes 
to the surveyor to have the description made out, and the surveyor 
then charges not less than one dollar. The solicitor then copies 
it into the deed and charges anywhere from three to five dollarj^ 
for copying it in the deed, whereas the man who really does thc> 
work and makes it out gets the dollar. That seems to me rather 
absurd, and there should be a little more equalization of the fees. 
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data frord which are drawn the endurin§f lines which when incor- 
porated in a conveyance either make or mar the title to the land 
involved. ,Now, while surveys should, of course, be performed 
with all possible skill and accuracy, it is often possible to so con- 
struct a description as to secure the interested parties against in- 
accuracies which may have occurred in the work on the ground. 

A comparison of the more ancient forms of phraseology with 
those now genei'ally in use shows us that there have been many 
changes, nearly all of which are in the direction of reducing the 
length of a description by the omission of synonymous terms and 
expressions and the lopping off of phrases, the purpose of which 
is, like that of the vermiform appendix in the human anatomy, 
undiscovered. There still remain, however, certain expressions, the 
import of which the writer is free to confess he finds difficult in 
explaining to pupils who desire to know all that can be learned 
of descriptions before placing themselves in the hands of the 
Board of Examiners. The standard answer to enquiries under this 
head has, so far, been that the expressions are '* common to all 
normal descriptions and their omission might lead to trouble." 
Some of these .queries are as follows : What does * * All and singu- 
lar ' ' mean ? * ' Parcel or tract. ' ' Is every piece of land so indefinite 
as to be equally liable to be one or .the other and thus render 
necessary the use of both terms? '*Land and premises." Is. the 
word premises always necessary? ** Situate, lying and being." 
Isn't that tautology? ** Containing by admeasurement." Are not 
many parcels bought, sold, described and conveyed without any 
** admeasuring" process when breaking bulk? **That is to say." 
Why not amputate that appendix? To be brief, while one does 
not like to pose as an iconoclast, does it not seem reasonable that, in 
view of the fact that descriptions are usually paid for by the par- 
cel and that the age is constantly growing more strenuous, a Spec- 
ial Committee on Phraseology would have it in their power to ad- 
vance the interests of our members and confer a marked benefit 
upon the laity. 

Be that as it may we are constrained to deal with existing con- 
ditions .and derive what profit we may from an interchange of 
ideas on the various kinds of descriptions which come into the field 
of the average practitioner. 

Amongst the many distinct classes of descriptions met with we 
select a few varieties and leave the remainder for those more fa- 
miliar with them. ^ 

CITY PROPERTIES. 

Under this head an experience of more than twenty years has 
taught the writer that when, at the end of the first two years, he 
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thought he had learned it all, he was, jas a matter of fact, just get- 
ting nicely into the kindergarten and^each succeeding year serves 
only to place perfection about a decade. more remote. 

References to the letter book copies of a few years ago show 
failures which should not have occurred and no doubt the copies 
of work done at the present moment will some day disclose other 
deficiencies, but a few specimens are here presented for the pur- 
pose of honest criticism. It is, however, stipulated, that allowance 
be made for the fact that the dimensions of the cloth have a bear- 
ing upon the cutting of the coat, and many descriptions are made 
technically incorrect for the purpose of conforming to (a) the 
available data and (b) the necessity to interfere as little as possi- 
ble with the previous chain of title. 

Case 1. 

A semi-detached dwelling house and premises having a joint 
right of way for side entrance. 

ABBOTT AVENUE. 

West House of Pair. 

All and singular, that certain parcel or tract of land and 
premises situate, lying and being in the City of Toronto, in the 
County of York, and Province of Ontario, being composed of parts 
of Lots numbers 53 and 54 according to a ,plan filed as number 
1156 in the Registry Office for the Western Division of the said 
city, and which said parcel is more particularly described as fol- 
lows : 

Commencing at a point in the southerly limit of Abbott (for-^ 
, merly called Birtle) Avenue, distant forty-two feet and six inches 
(42' 6") measured easterly thereon from the westerly limit of said 
Lot 54, the said point being in a line drawTi parallel to the limit 
between the said lots from the northern extremitv of the center 
line of partition wall between the semi-detached dwelling houses 
composing the pair standing in 1906 upon said Lot 53 and the 
adjacent parts of Lots Number 52 and 54 according to the said 
plan: Thence southerly to and along tlie said centre line of wall 
and continuing thence southerly parallel to the limit between said 
Lots 52 and 53, in all, a distance of one hundred and twenty-six 
feet (126') to a point in the southerly limit of said Lot 53, which 
point is distant forty-two feet and three and one-quarter inches 
(42' 314") measured easterly from the south-westerly angle of said 
Lot Number 54. Thence westerly, along the southerly limits of 
said Lots 53 and 54 twenty feet and six inches (20' 6"). Thence 
northerly, to and along the centre line of the space between the 
more westerly one (tf the said dwelling houses and the next dwell- 
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ing houso to thf west thereof, and continning thence northerly, 
parallel to the limit Iwtwecn said Lots 52 and 53, in all, a distance 
of one hundred and twenty-six feet, to the southerly limit of Ab- 
bott Avenue aforesaid: tiiknce easterly, along the last mentioned 
limit, twenty feet and six iuclies (20' 0"), moie or less, to the 
place of beginning. 

Together with a ri^'ht of way, at all times, in common with 
others entitled thereto, over, along and upon a strip of land one 
foot and six inches (V 6") in width immediately adjoining the 
westerly limit of the hereinbefore described parcel and extending 
southerly from the said limit of Abbott Avenue to the depth of 
fifty-seven feet (57'). 

And reserving a right of way, at all times, for all persooB 
entitled thereto, over, along and upon the westerly one foot and 
six inches (1' 6") of the northerly fifty-seven feet (57') of the 
said hereinbefore described parcel. 

Case II. 









BROADVIEW AVENUB. 

Centre House. 



All and singular, that certain parcel or tract of land and 
premises, situate, lying and being in the City of Toronto, in the 
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County of York, and Province of Ontario, being composed of 
parts of Lots Numbers 100 end 101 according to a plan filed as 
Number 188 in the Registry Office for the said county, and now 
in the Registry Office for the Eastern Division of the City of To- 
ronto aforesaid; and, which said parcel is more particularly de- 
scribed as follows : 

Commencing at a point an the westerly limit of Broadview 
Avenue (formerly called Don Mills Road) distant seventeen feet 
and four and one quarter inches (17' 4%") measured northerly 
chereon from the southerly limit of said Lot Number 100, the 
said point being in the easterly production of the centre line of the 
covered passage way between the dwelling houses standing in 
1906 upon said Lot Number 100 and the adjacent part of Lot 101; 
THENCE westerly, to and along the said centre line of passage way 
being immediately under the centre line of partition wall between 
the upper stories of the said dwelling houses, and continuing to 
and along the line of fence dividing the rear premises of the 
aforesaid dwelling houses, in all, a distance of eighty-six feet 
(86') more or less, to the easterly limit of a lane in rear of the 
said lots. Thence northerly along the said limit of lane sixteen 
I'eet and six and a half inches (16' 6I/2") to the line of a fence 
dividing the rear premises of the more northerly one of the 
said dwelling houses and the next dwelling house to the north 
thereof ; thence easterly along the last mentioned line of fence, to 
and along the said line of partition wall between the dwelling 
houses last mentioned and along the easterly production of the 
same, in all, a distance of eighty-six feet (86') to the westerly 
limit of Broadview Avenue aforesaid. Thence southerly, along 
the last mentioned limit sixteen feet and eight and one-quarter 
inches (16' 8l^") more or less, to the place of beginning. 

Together with a right of way, at all times, in common with 
others entitled thereto, over, along and upon a strip of land one 
foot and two inches (1' 2") in width, immediately adjoining the 
southerly limit of the hereinbefore parcel and extending westerly 
from the said limit of Broadview Avenue to a depth of forty-four 
feet (44'). 

And reserving a right of way at all times, ,for all persons en- 
titled thereto, over, along and upon the easterly forty-four feet 
(44') of the southerly one foot and two inches (1' 2") of the said 
hereinbefore described parcel. 

Such rights of way being limited to the height of nine feet 
(9') from the surface of the ground. 
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Case III. 

REGENT STREET. 

All and singular, that certain parcel or tract of land and 
premises situate, lying and being in the City of Toronto, in the 
County of York, and Province of Ontario, being composed of parts 
of liots Numbers 4 and 5 according to a plan filed in the Registry 
Office for the said city as Number 22K, and which said parcel is 
more particularly described as follows : ~ 

Commencing at a point in the westerly limit of Regent Street, 
distant twenty-five feet (25') measured northerly thereon from 
the southerly limit of said Lot Number 4; thence westerly and 
parallel to the said southerly limit one hundred and twenty feet 
(120') to the easterly limit of a lane in rear of the said lots; 
thence northerly, along the said limit of lane fifty feet and one 
inch (50' 1"), more or less, to the southerly limit of the north- 
erly twenty-five feet of said Lot Number 5 ; thence easterly, 
along the last mentioned limit one hundred and twenty feet (120') 
tx) the westerly limit of Regent Street aforesaid ; thence southerly 
along the said limit of Regent Street, fifty feet and one inch 
(50' 1"), more or less, to the place of beginning. 

This is a very simple form of description, and one which if 
not used advisedly leads to trouble, as the average conveyancer 
pins his faith to the registered plan and neglects to provide for 
coincidence with the limits of lands adjoining. 

Case IV. 

WELLINGTON STREET WEST. 

All and singular that certain parcel or tract of land and 
premises situate, lying and being in the City of Toronto, in the 
County of York, and ProVince of Ontario, being composed of part 
of Totvn Lot Number 6 on the south side of Wellington Street 
AVest (formerly called Market Street), and which said parcel is 
more particularly described as follows : 

Commencing at a point in the southerly limit ^ of Wellington 
street aforesaid, distant three hundred feet and five and a half 
inches (300' 5i/^"), more or less, measured westerly thereon from 
the westerly limit of Bay Street, the said point being distant also 
thirty-two feet (32') westerly from the westerly face of the west- 
erly brick and concrete wall of the building owned and occupied 
in 1906 by Goulding & Sons; thence southerly and parallel to 
the said westerly face of wall two hundred and two feet and two 
inches (202' 2") to the northerly limit of Piper Street, as estab- 
lished by City By-law Number 3925; thence westerly, along the 
said northerly limit eighty-one feet (81') ; thence northerly and 
parallel to the said westerly face of wall two hundred feet and six 
inches (200' 6") to the southerly limit of Wellington Street afore- 
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said; THENCE easterly along the last mentioned limit eighty ^one 
feet (81') to the place of beginning. 

Subject to the right of the, owners and occupiers, from time 
to time, of the lands lying immediately to the west of the herein- 
before described parcel^ to have and maintain, free from obstruc- 
tions and open for the purpose of a light well, all that part of the 
westerly ten feet (10') of the said hereinbefore described parcel 
lying south of a line drawn parallel to the said limit of Welling- 
ton Street and distant fifty feet (50') southerly therefrom and 
lying also north of a line drawn parallel to the said limit of Piper 
Street and distant fifty feet (50') northerly therefrom. 

Case V. 

55 emmett avenue. 

Reservation for Eave Projection. 

' ' Reserving therefrom the right to the owner or owners from 
time to time, of the dwelling house, on the land adjoining the east- 
erly limit of the said parcel, to maintain in its present position, 
being 1st June, 1906, the westerly eaves of the said dwelling house. 
the said eaves having a breadth of one foot and six inches (1' 6") 
more or less, by a length of thirty-six feet and four inches, begin- 
ning at the distance of thirteen feet (13') southerly from the said 
limit of Emmett Avenue, and running ^ thence southerly." 

As previously intimated, it is not claimed that any of these 
descriptions are faultless or even approach perfection, and the 
writer will feel grateful for criticism leading to improvement, but 
a few words on Construction may not be out of place. Many 
Surveyors reverse the order of course and distance, thus, ** thence 
one hundred and twenty feet (120') on a course north seventy- 
four degrees (74°) east." While not material, it seems reason- 
able to state the direction one intends to go before specifying the 
distance gone. As to courses, some authorities recommend their 
avoidance wherever possible. This does not seem to be necessary, 
as courses w^hen not astronomical, should at least indicate the rela- 
tion of all lines within the description one to another, and if the 
Surveyor has carefully measured an angle, why not give his client 
the benefit of the information as to what that angle is ? 

At the suggestion of the Master of Titles, Surveyors in To- 
ronto and vicinity when making use of bearings usually indicate 
the governing lines for the same, as that makes it clear that, while 
these . bearings are not necessarily astronomical, they do indicate 
the relation of the courses of the several lines mentioned. 

Years ago the repeated calculation of courses aroused in my 
office a feeling that these repetitions could be avoided, and a table 
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was compiled which trives the inclination of line^ to eath other for 
every inch of perpendicular trcm 1 to 24, and for length of from 
50' to 200'. A copy of this table is submitted, and a- little prac- 
tice will enable anyone to use it without risk, not only for the ter- 
ritory covered by the table itself, but for parts oi multiples of 
the same. 

We believe that technical accuracy may sometimes be disre- 
garded in the interests of practical advantage, and the principle is 
sometimes applied in describing properties where existing bound- 
aries are intended to govern, no matter how irregular. Take, for 
instance, the division line between two parties owning a pair of 
semi-detached dwelliu^^ houses. It frequently happens that the 
party wall is not parallel to the other side boundaiy, nor does the 
fence line between the rear premises run on a course similar to 
either of the other courses. At the same time, the purchaser and 
vendor expect the bent line to become the boundary-. Should a fire 
occur and the existing boundaries be entirely swept away, it is 
usually in the interest of the owners of both parts that the line for 
the new building should be a straight one, and therefore we believe 
that in some cases a description following along the centre line of 
partition wall and along the existing fence between the rear prem- 
ises, without indicating courses, is admissable so long as the front 
and rear extremities of the division line are carefully located with 
regard to lot lines. This view would doubtless be considered rank 
heresy by theorists, but the practical Surveyor and practical 
owner usually agree that it is better for all concerned to provide 
for contingencies in that way. 

The question as to party walls has been so thoroughly dealt 
with in previous papers before this Association that slight refer- 
ence only will, serve at this time. A very usual form of descrip- 
tion follows the centre line of partition wall and thus conveys the 
lee up to that fixed line, but in only rare instances is any pro- 
vision made that the owner of each of the adjoining houses is en- 
titled to the undisturbed use of that part of the partition wall not 
included within his property. 

**More or less'' is a much discussed expression and the aver- 
age conveyancer abuses it, while even careful Surveyors are some- 
times guiltA' of sin§ of omission and commission in respect of it. 
The courts have settled that distances to fixed visible boundaries 
or limits that can with accuracy be determined become '*more or 
less" even without the use of the actual words. This being the 
case, the writer fre(|nent.ly omits the words when he is satisfied 
as to the actual distance, as a description presents to the lajTuan 
a much more definite appearance and is not weakened by such 
omission. 
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[This Association is not responsible as a body for the opinions ex- 
pressed in its Papers by Authors,] 



SURVEYORS AND THE LABOR QUESTION. 

feY J. M^CORMACK WATSON, ORILLIA. 

While not feeling equal to the task of writing a paper that 
would be worthy of a place in the published report of the Asiso- 
eiation, I would like to draw attention to the conditions which at 
present obtain in relation to contract surveys, in the hope that 
discussion on the subject may suggest some remedy. 

Of paramount importance in this -regard is the labor 
problem, and in this the surveyor, whose work is usually far 
from a base of supply of either men* or provisions, occupies a 
peculiarly disadvantageous position, and is indeed practically at 
the mercy of his men. It is a well-known fact that to carry out 
surveys in the northern parts of the Province with the greatest 
economy and safety, and with the smallest risk of failure, only 
seasoned bushmen should be employed, men capable of traversing 
the long and more or less dangerous water routes leading to the 
locality in which the work is, situate, and having sufficient intelli- 
gence and experience in line work to be able to appreciate the 
difference between cutting a survey line and a wagon road. Owing 
to the great demand, due to rapid development along various lines 
requiring their service^, this class of men is becoming yearly more 
difficult to obtain, and when obtained at a yearly increasing wage, 
are more difficult still to keep, as knowing the importance of their 
services and the advantage they hold over an employer in a 
remote district, their demands are often impudent and unreason- 
able, taking no account of the terms on which they were originally 
engaged, but, using their present position to the full limit of ad- 
vantage. I do not mean, of course, to state that all men of the 
class referred to are of this make-up, but one or two of the extreme 
type will usually find a place on a party, and being expert agi- 
tators, soon have things in a disorganized state; and should there 
be one or two others who have sufficient moral courage to stand 
out, they stand alone and do not at all interfere with the agitators* 
game, who has effectually tied up the work. 

Flowing directly or indirectly from causes of the above na- 
ture, we have suffered a financial loss during the past two sea- 
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80118 oxooodinjr threo tlunisand dollars, have been exposed to the 
rigors of a winter snowshoe trip of more than two hundred 
miles, when the travelling conditions were almost at the limit of 
badness, and it was easier to pack the outtit on a tump line than 
to attenjpt to haul it on a tobojrjran, with the attendant evils of 
f n«on feet for some of the men leading to amputations and threat- 
emnl lawsuits for recovery of dainages; canoes and camp outfit, 
whicli it was impossible to transport on a winter trip, left in the 
w<H>ds: a complete camp outtit and instnunents destroyed by fire, 
and a large cache of piv»visii>ns, u|Hm which much labor havi been 
spent in transport, carried away by l>ears. Against these things, 
due almost entin»ly to prostituted lalK>r conditions, we are practi- 
cally witho\it a riMucily, as we have found that no matter how 
oan^ftilly a contract may Ik* drawn and executed, the laborer seek- 
ing t*> nvover wagi»s is invariably favored by the courts, and sel- 
dotn has ditfic\dty in obtaining a judgment favorable to his ease, 
l.owever tiagrantly he may have violated his iHMitract. Still further 
loss than that n\cntiont\l alvnc would have resulted but for the 

i>nvautions taken at the outset of carrying a supply of provisions 
argi4y in excess of what should have l>een required in earrj'ing 
out the work, thus obviating the necessity of making additional 
trips for supplies. 

Now. sir. the <pu>stiou I would like to hear discussed is whether 
surveyors, owing to the pemiUar and important nature of their 
work and the untisual conditions under which they are compelled 
to o|>erate, are entitUni to s^vetnal protection in labor matters; 
and whether legislation along this Tine could be made practical 
and eflf<vtiw, or must we resort to the alternative of making a re- 
quest for higher rates on c^^ntract surveys to enable us to cope 
with the present situation and relieve us from the chagrin of 
finding at the end of a seassi^n of hard work, the balance staring at 
us from the wrong side of the leilgiT? 



Dl^t'SSTOX. 

The President — Yon have he^rd this pai)er, gentlemen. It 
opens up a question I think that all of us who have bf»en out on 
the field hax-e been eonfrontod with. Pe^rsonally, I am sure that 
rtc logislation can be made to cover the cAse. It will always remain, 
I think, with the sur\'eyor's judgment. In ISSO or ISSl somesthing 
of this sort occurred with some of the 'surveying parties in tie 
VTest.. They had trouble with the men, and the Department of 
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the Interior had forms printed for engaging the men, and the 
men had to sign these before witnesses and all that sort of thing. 
I don't think I ever had any signed myself by any of my men, 
but it was undoubtedly more or less of a deterrent to the men. 
They knew they had signed something, and that on the strength 
of that they were liable to prosecution. They were liable without 
that, of course, but they felt that something had been signed, and 
the surveyor had a better hold on them than otherwise : but in the 
long run it is altogether a matter of the surveyor using his own 
judgment in selecting his men in the first place, and in handling^ 
them when they are under canvas. I don't think the Government 
wull make special laws for surveyors for protecting them from the 
men; in fact, I don't think any laws could be made w^hich would 
be of much use. I, would be glad to hear the experience of some 
of the surveyors. You have all been out on the field, and you can 
tell how yo^ got along wnth them, whether you suffered by men 
deserting or running away with the provisions and other things^ 
and so on. 

Mr. Niven — I have listened to this paper with a good deal of 
interest. As far as my own experience has gone, I have never had 
a great deal of trouble with my men. I have had more trouble, 
I think, this year than I had in my whole life. They were hired 
generally at $2 a day, and going down the Missanabie River we 
came in contact with some men who had contracts for taking sup- 
plies to the Transcontinental Railway. When they would see a 
good looking man in my party they would say, **What wages are 
you getting? $2. Well, come along with me, and I will give 
you $2.50;" and some of them went. Well, this disorganized the 
party to some extent, and the others who remained felt they had 
the cue in their o\\ti hands to some extent, and they didn't care 
whether they worked much or not, and they w^ould go off too if 
they could. I paid the way of most of these men up there, and I 
had to furnish them with moccasins and clothing, and some of 
the men got into me perhaps $15 or $20 apiece before they did 
anything, and some of them went away owing me those amounts. 
Then in the matter of w^ages, I had to pay this year all the way 
from $45 to $75 a month, some of them $2.50 and $3 a day. I 
had to do it to get them to do anything. I don't know how the 
matter could be remedied. I am afraid, as Dr. Klotz has said, there 
is no remedy for it, and it must be left with the surveyor. I try 
to get the best men to start with, and do the best I can with them 
afterwards, but there is no doubt the past season opened the way 
for more of that kind of work than ever before. As I said, it was 
the worst in my whole experience. 

Mr. Fawcett — Twenty or twenty-five years ago you could get 
as many parties as you wanted of first-class men, who would engage 
(10) 
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with you and stay with you till the end of the se'ason. But as 
conditions change, it is more difficult to get good men. The good 
men are going off in other lines. During last season I had little 
trouble in securing good men at Saskatoon and places east of that. 
There seemed to be generally a good supply .of fairly good men 
ready to engage in survey work at reasonable wages. Last spring, 
when I made up my party, there were plenty of men, some of them 
good looking men; some of them had been on surveys before. A 
good many men applied who had no experience of surveying, and 
•of course I never engaged that kind of men. I usually select men 
from their appearance when they apply to me for work, and I very 
seldom make a mistake in that line. I got some bush men who had 
(been engaged in bush work in Ontario, as my work was in 
the woods where the timber was very heav>'. It was just as heavy 
as in Algoma. At the end of a month three of the best of my men 
wanted to leave. I had taken them a hundred miles over rough 
country, and as they were good men, I compromised with them. 
I said, now, if you will stay with me until the end of the season 
1 will give you a bonus of $25 besides the wages which I agreed 
to give you. I had engaged them at $35 a month. Well, they 
stayed for about two weeks, and the weather got very warm, and 
they worked very hard, and they were going to leave again and 
they thought they were very much abused when I wouldn't give 
them any extra pay, just giving them the $35 a month. A few 
weeks after that I had a good man or two left, and they wanted 
to hold me up. Of course I had heard something of what had been 
discussed in their tent^ and I found out they intended to hold 
me up for $10 a month, and when they applied for leave of absence 
they got it. I gave them their cheques and they left the next 
morning and I was left with a very poor party in a very heavy 
tract of country. I had to send my teamster out and scurry the 
country for men, and he was successful in securing some half- 
breeds who remained with me until the end of the season and did 
pretty good work. So this is a serious problem for surveyors now. 
Good men are not available for that kind of work. They can make 
more money at something else, so that the surveyors have to fall 
back on what is left. In undertaking a contract now, we hardly 
know what is before us. The time was when a surveyor could 
estimate to a, small item what his survey would cost and what his 
expenses would be, but now it is a very difficult matter. 

The President — It seems to me if the Government would pay 
more, so that the sur\^eyor could pay a better wage, he could then 
compete with other employers. That, to me, seems the easiest way 
out of the difficulty. I think it would be wnseto state to the Gov- 
ernment and those who employ surveyors, what the facts are. Mr. 
Niven spoke of this contractor for the Transcontinental paying 
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$2.50, and that ^s an instance. The surveyor ought to be paid a 
sufficient amount, so that he can compete. I think the same thing 
would apply to the men who are paid direct by the Government 
on the Transcontinental. The engineers have surveyors I suppose. 
Here are two men working for the Government, and one is getting 
so much more than the other, which certainly is not fair. 

As far as making a contract and forcing them to stay with 
you, you cannot get any Legislature to do that. That seems utterly 
impracticable. The only way out of the difficulty is to place the 
surveyor in a position where he can pay the wages and compete with 
other employers. 

Mr. Beatty — I think the question of labor in connection with 
surveying is assuming alarming proportions. Now, I haven't been 
very long engaged in survey work for the Government, but taking 
the last five years, it seems to me that one year after another the 
trouble is increasing in geometric proportion. Our wages to-day 
are more than double what they were. I know ten years ago 
you could employ good men for $30 a month, and now you have 
got to pay $45 to $75, as was mentioned by one of the surveyors 
present. The difficulty is, the rate of remuneration to the surveyor 
is not equal to the employes. Now, so long as we put a low price 
on our surveys, you can guarantee you will get a low price. There 
is no doubt the remuneration should be raised. Now, with refer- 
ence to men leaving last year, in giving my own experience, I 
employed all my men under written contract. Now that is some- 
thing that has to be very carefully drawn up. The form of the 
contract has got to be very strongly worded in order to make it 
worth the paper it is written on. Once a man kicks, the sooner he 
leaves the job the better. I think you can put in a protective 
clause. The clause I had last year was, in the event of their 
leaving before the completion of a certain time — ^not before the 
€ompletion of the survey, because the courts have given a decision 
that a contract in that way is not legal, because they say the survey 
might never be completed — but if you specify an outside limit, say 
four and a half months or five months, in the event of their leaving 
before that term to take a certain proportion off their wages; and 
in addition you can make them pay any expenses that you may be 
put to in order to replace them. I may tell the members present 
that worked out to my satisfaction. As a matter of fact, I had four 
men employed for $50 a month, and in the contract it specified 
in the event of their leaving I could deduct one-third from their 
wages, and take any expenses I would be piit to in replacing them, 
and at the end of a month they left. Well, they threatened the 
law, but I told them to go ahead, that I would as soon spend the 
winter in law as losing my money in the summ^er. I don't think 
- you can keep men on the survey if they want to go, but something 
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can be done in this way. I am glad that the labor question has 
been brought up before the meeting, because it is going to be a 
very serious thing. I think we are going /o -have more trouble in 
the future than in the past, and the remuneration of the surveyor 
is not at all in proportion to the wages he has to pay, and I hope 
something can be done in this respect. 

Mr. Fitzgerald — Has the opinion of a good, sound lawyer been 
got on this agreement ? I understand Mr. Watson had some agree- 
ment, and the men left him. I understand that the men sued him 
and the courts gave judgment in favor of the men, and he had to 
pay them to the day they left the party. I don^t know the wording 
of the agreement, of course. 

Mr. Beattv — You have to be verv careful as to the form of 
the agreement. When these four men left me, I wouldn't settle 
at all. I said, **I will give you enough money to take you home 
and you can settle with my solicitors. ' ' That is the answer they got, 
and they went out on that basis, and they started their solicitor 
after me, but I paid no attention to the solicitor's letters and 
referred them to my solicitor. He showed me a few weak points 
in^the agreement. Although he isn't on the top rung, still he is 
good legal advice, and he said it would depend on what judge it 
came before. He said it might come up in the Division Court, as 
the money involved was usually small; but he said if it came 
before a judge who would accept the contract, there was not a 
judge in the country who would not uphold it. When it comes 
before a High Court it becomes a question of law, but he said in 
the lowTr courts it would depend on the view the judge took of 
it. I think you can get an agreement that will hold to a very- 
great extent. 

Mr. Niven — I drew up an agreement once modelled after the 
one in the Dominion Lands Manual, but I couldn't get the men 
to sign it. They said they wouldn't sign any agreement, and that 
was the beginning and the end of it. ]\Iy experience is, if you 
get a troublesome man, what you call a kicker, in your party, the 
sooner you get him out of the party the better, because he will 
give you trouble all along the line and he will affect the others as 
well. When a man begins to grumble and find fault, if it is at all 
possible I would let him go. 

Mr. Beatty — The Government in the surveys through the north 
country use an agreement which the men have to sign, agreeing to- 
work for five months under certain conditions, and if they break 
that agreement they don't get a settlement. 

Mr. Fawcett — They have a special Act. 

Mr. Fitzgerald — ^Mr. President and gentlemen, I have put my" 
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ideas on this subject in writing. I couldn't make a speech if I 
tried. 

The President — This is a good paper, and I think the sugges- 
tion that a memorial should be presented to the Government or to 
the Minister of Lands, Forests and Mines, should be carried out. 
I am sure they would recognize the justice of the plea which has 
been put forward. He has given figures which I think cannot 
be gainsaid, and I would be glad if one of the members would 
prepare a resolution in this matter. 

Mr. Whitson — In preparing my paper last year, I took par- 
ticular interest in noting the prices paid to surveyors during the 
last hundred years. I found up till 1818 the price paid was about 
two cents per acre; from 1818 it was three cents per acre; in 
1837 it reached five cents, and in 1857 seven cents, where it remained 
till 1900. At that time, at the recommendation of Mr. Kirkpatrick, 
ifc was raised to ten cents over the height of land and from seven 
to eight cents on this side of the height of land, where it remained 
till last season. While the price per acre was not apparently raised 
last season, it was, in fact, raised in surveying the larger Townships, 
which were on the new nine-mile system. The six-mile system was 
seven cents per acre. I made a calculation, and I think that is a 
little less than $30 per mile, and in the new nine-mile Townships the 
price is somewhere from $61 to $64 per mile, and that is quite 
an advance on the old rate. The price paid for base lines in the 
early days was $36 per mile, and then raised to $40. and then to 
$45. I think from the meridian line to James Bay the price was 
$50. . . ^ 

Mr. Niven — Fifty-five dollars. 

Mr. Whitson — It has remained at that. I think the price of 
$55 for base lines is ridiculously low. Certainly eight cents per 
acre on this side the height of land is very low. 

Mr. Kirkpatrick — It seems to resolve itself into this: If you 
have a good part}^ of men and you have a nine-mile-square Town- 
ship, you have a verv^ good job, ahd you can make money at ten 
cents an acre, because there are less lines to run relatively than 
in the six-mile Townships. We have arranged that by extending 
the length of the concessions, and the side roads naturally come 
further apart than in a six-mile To^vnship, and consequently there 
IS less mileage. The only difference is, he has got more posts to 
plant, and I don't think the planting of posts figures much in the 
cost. When we were re-sur\'eying a double-front Township where 
we had three posts to plant every thirty chains, we chainmen had 
to make the posts, plant them, do the chaining, and carry the 
lunqh for the party. Well, I didn't suffer from it, although we 
had to work pretty hard. We got our board out of it. I didn't 
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gruMililif, for I i^aAi Inyini^ the foundation for what I was going 
U, (Ut; liiit mtiiut ytfum^ men now want to come in on top. I said 
to t$tmtt of them, *J>id you ever nee a chain?" '*Xo." ''Well," I 
mil, ' * 1 wouidii 't take you if you offered me $100. " The chain man 
ettu wrtii'M the party, for if he breaks the chain and loses his tally 
0V^ry now and then, how is the surveyor coming outT The planting 
of the elytra number of posts doesn't add much to the cost. Of 
i'UHvmt we liave H j(ood lot of six-mile Townships yet, and the difl- 
eiilty \H to give more than two Townships to one surveyor, because 
there are ho many Mtirveyors wanting them. If you have got a 
g(»o(l tt«t of men, it (loeMu't take you five months to do it. You can do 
it ill about three monthH. Then the trouble is, the surveyor comes 
out aiitl liitt men minM a whole Hummer's work. I have great sym-. 

gftthy with the men. They ought to have a whole summer's work, 
f eourwe, the Murveyors are expected to get in their returns as soon 
DN pofcwible, b\it Houit^ of them throw over this work and go at their 
own private work. Well, hunuinly speaking, you cannot blame 
them, Imt orticMully we do, because we want the returns in as 
quiekly aw posHlble. 

I thixik if the surveyors would get together unanimously and 
draw uj> a men\orial to the Minister on the lines of Mr. Fitzgerald's 
suggestion, it might have some effect. I assure you I will do what 
I eau when it ci>mes before me. The surveyors now should make 
real gocul Wi>rk on their surveys. It isn't like olden times, in 1809 
or 1810, when they just sent out a man with a compass to run a 
line. Half the time we never got returns of these old surveys, and 
we don't know which lines were run and which were not, and we 
don't know whei*e Mome Towi\ship biuindaries are. We had a beauti- 
ful cane before u.4 the other day, when a question of some Townships 
came up. About seventy yeai*s ago two surveyors had gone out 
^n\X each of them had laid out a Township, but there was only 
one Towusihip laivl out. We don*t want any of these mistakes now, 
lu we try to make the instructions as clear and definite as passible. 
We have intrA,Khice<l the system of planting iron posts, because wc 
^aut to \>erpetuate our surveys. We plant posts at the four comers 
of the hux-mile Townships, and half way on each of the boundaries, 
S!C» that we have eight iron monuments to each Township in the 
ai^-xuile square s^vstem. These posts are carefully prepared and 
paintevt and the surveyor is instructed to plant them so that there 
will be no difljculty in ease a tire should pass over the country. What 
we want to do is to make good work, so that it will be an honor 
to the pzvfession and an honor to the Department. 

Xow. there is no use one or two signing this memorial It is 
an eas^v thing to tigure out the cost and put it clearly, as Mr. Fitz- 
gerald has put it. I remiember last year speaking of the cost of 
surveying and the cost of pork and flour, and the difference now 
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in the way that surv<;yors had to fit out their party. I was sur- 
prised in going out to these shanties a couple of years ago. I 
wouldn't want better meals; just as good a meal as you can get 
at home — cakes, pies and apple sauce, and all sorts of dainties. 
The surveyors have to take these things along, and it costs money. 
In the old da>^ it was pork and bread and bread and pork and 
tea. I think the Association have it in their own hands if they put 
in a strong and not too extravagant an applieation. 

Mr. Fitzgerald — With reference to what Mr. Whitson and ^Ir. 
Kirkpatrick said as to the nine-mile Townships, I think they are 
a little out in their calculation. I have had a little experience in 
those Townships. The lines are a good deal farther apart, but the 
work has to be done more carefully, and you have to take more 
frequent observations, and you have to move camp oftener and 
you have longer walks, and taking the whole thing into considera- 
tion, there is not much difference between the six-mile and the 
irfine-mile Townships. You must have two gangs, two men 
chaining and one making the posts. Taking the whole cost into 
consideration, there is not much difference. 

Mr. Bolton — It has been my lot to be working up in Cobalt 
District, beside Mr. Fitzgerald, and I find the further you go inland 
to make a survey the more difficult it is to get men, because, first 
of all, you have to get a man who can handle a canoe, and you must 
have a man who can handle an axe. In the olden days the work 
was near at hand, and we could go straight to our survey by the 
railroad, but now it is different, and it costs more. We have all 
had difficulties with our men, and we have to pay higher prices 
for everything we use. I am willing to support any memorial that 
may be brought before the Government. 

Mr. Newman — I had two of those nine-mile Townships north 
of the Abitibi River, and it took me seventeen days from the 
time I left home until I got to my work. I paid my men 'from $45 
to $75 per month, and when I came out my profits were very lim- 
ited. It seems to me that ten cents an acre in that district, con- 
sidering the time it takes us to get there, is very small. 
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:'..r..'UM ^^nx., Marrh 7tli, 1907. 
>;r. Til- .^ -^jiw^Mti.-n ♦" '».^.r;n.-., L;,n,i Snrv*»yors at their 

'i'hnt rh" :*j:v fin^ frr'V"! v|i,>ri 'jinaiiii must beirin, as a na- 
fi''»na1 'in'I^'i-!;i':i!i'j'. « j-.-- '.!»•*■.• •»• *."iLr<Mii»mernr' survey of the Do- 
mi ni''»n. Th'- \v;nit "t* -M.-h 1 -^i?*v-v. virh its aitoompanyinij well 
rV't'''rrnin'"l lT' ■"!'!'.'» }»fi!'' :Mv.it:,.T^^ .;.^s, "it-tm j»nsr rpt^otjnizeii by all 
m''TnlM'r< 'm' Ml'- .\>:<o<" ;it:i,n 7:u» -v-r tiT^ater acciiraoy aimed at 
hy th'^ pr'»f.'>:«5ioTi «|ro^ fiM*- ii.-.r -nii :r Ivivi^ it-; full value until the 
wfirV f-nT) }>f '"n)!)'-'^'*'-'] y'.lh iM"'ii>^^ 'hnr iri-^ iletinitf^ly fixed in posi- 

f'](fr] iip^»n ^h*"' <uvf:\ .t' -ji.* .-rt'-Th. With -lur rapitUy developing 

f'oiiTitry thcrr i< ^it rlv^ nvm. :i? nn nef^.l :jrr»\artfr than that of ae- 
oMrn^c fftjfn'jr)\\t]\\o i-ji;»i»<*. r'HnM'!;! i<j thf* i^niy invilizeil <?ountrv that 
fi/r«; n^'f yet fully r'*f'f*'jn' /.*'-\ 'hi< v-^iy imp«>rtant principle, viz,: 
ihnt f}i(' firofrr/s^ c*? n '-•oiintry i^ intimar^^ly bound up with ao^ 

J^^rnni fiiifvly mfiffrinl r-rrnsi/^l^rations it is true economy to 
spf'Tnl riH'in'y wi-^^-ly irr ihf* (]\r('('t']ftT\ of a ireodetic survey. The 
RMiiM' u'Mild. it i<s r'xp^'r't^d. ]}(> iriipI^mf»T)tf*d by detail surveys made 
by lb" v.Mil'»im prnvirifM's so that tho rf suiting maps would be 
nvailnblr In!- taiUvay. L'''"InL'ica]. innnifipaK drainapre, irri<?ation, 
rMn'«;|afinti. naviuafinn, transportation purposes, in fact for all the 
tu'i'ils of mnti. 

Tbnt \ho work of primary trian^ndation. which would neces- 
sarily lOMM' 1b«^ obb»r rn>viniM's first, must be undertaken by the 
F^iloral r;ovrrnmont to assnro bomoironoity throughout Canada. 

And tin ally, ibat tbo l>ominion (lOvomment be hereby re- 
qnosit^l io .-arry t'orwai-*! witb all possible speed, as the eireum- 
stauiMK j^.M-mit. n iriir^^nomoin*^ and eoodotic survey of Canada in 
tbo ini<M't^vi ,^f ^]w ]>oopl.- nnil to fnrtbor the progress of the whole 

vountrx . 

Kosp«\ ifnlly sr,bmittod. 
Tb.^ Asv.vintion of Ontario Land Surveyors. 

Kn.l.Al.Y Gambt£, 

Secretarv. 
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MEMORIAL TO THE MINISTER OF LANDS, FORESTS AND 
MINES FOR THE PROVINCE OF ONTARIO. 



To the Hon. Frank Cochrane, Minister of Lands, Forests and Mines 
for the Province of Ontario : 

The ^lemorial of the Association of Ontario Land Surveyors 
in Council assembled respectfully showeth that your memorialists 
having considered the chan^red conditions under which survey 
work, including base and^ meridian lines and township sub-di\'isions 
is undertaken, respectfully submit that a very material increase 
in the rates paid during the past few years should be made for all 
classes of work to meet those conditions. 

Your memorialists beg to submit a «juotation from the remarks 
made at the present meeting of the Association by ^Ir. Fitzgerald, 
one of the members thereof: — ''I wish to say something on the 
subject now up for discussion. Any of us who have ever worked 
in the far northern part of the Province, know that besides the 
great mineral area, besides Cobalt and Sudbury and the dozens 
of Co})alts and Sudburys yet undiscovered, there are there, millions 
of acres of as fine land as was ever turned up by a ploughshare. 
We know it is not a prairie, but better than a prairie; there 
will be no fuel famines there, such as have been experienced in 
the great North-west this present winter, and such as I am sorry 
to say have put many of the hardy settlers of the prairie to their 
long last sleep. No, gentlemen, this country is timbered with vast 
quantities of valuable woods, woods that are fast disappearing and 
becoming more and more expensive in the older parts of the Prov- 
ince. The Grand Trunk Pacific will in a year or two have cut this 
great clay belt in two; prosperous cities, tow^is^and villages must 
and will at once spring up. This country is destined to be one of 
the richest agricultural areas in Canada, and one of the greatest 
producers and manufacturers of lumber, pulp, paper and all other 
wooden products in the world. The power is there to turn the 
wheels to run the mills and factories. To give an instance, in one 
township alone surveyed by me last season, there can be developed 
fully 1,500 horse power. Capitalize this at $15.00 per horse 
power — the lowest price quoted by the Hydro-Electric Power Com- ' 
mission — and you have the figure of $225,000.00, the value for one 
year of one river in one township. Now, gentlemen, we know that 
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all this country will be settled in the near future. We also know that 
this great countrj" has got to be surveyed within the next few years 
and that we, or those who succeed us, will have to do that work. 
Let us then compare the position of Surveyors to-day with that of 
fifteen years ago. I am going to speak entirely on the conditions 
appertaining to township sub-division work, and I have no doubt 
these conditions apply equally, or with greater force, to base and 
outline work. My friends, Mr. Xiven, ^Ir. Speight and Mr. Patten 
wilL I think, bear me out on that. I may say I have spent the past 
twenty-five years almost exclusively on township survey's in the 
Xorth-west Territories, Manitoba and Ontario; for the past three 
seasons I have been engaged on township work in Northern On- 
tario. Fifteen years ago Surveyors in Ontario were allowed a 
flat rate of seven cents per acre ; to-day they are allowed a flat rate 
of ten cents i)er acre. What I want to show, gentlemen, is that 
the rate of seven cents allowed fifteen years ago is just about equal 
to fourteen cents, twice that figure — ^and which is the figure I 
claim should be allowed on township sub-division contracts to-day. 
We know that fifteen years ago good canoe and bushmen could be 
had at from $20 to $26 per month — better men and more amen- 
able to discipline than you can get to-day at from $52 to $65 per 
month — the figures I had to pay during the past season. Provi- 
sions of all kinds, especially bacon — the chief commodity — could 
be bought for just half the price of what it costs to-day. In those 
days it very seldom took more than a few days, or a week, for 
the Surveyor to reach the scene of his operations — ^second-hand 
canoes or any old kind of bark canoes would do for the trip. To- 
day a fleet of new Peterborough canoes — or good sound wooden 
canoes at any rate, have to be supplied, costing all the way from 
three to four hundred dollars. Fifteen years ago if a gang of 
men jumped, it was an easy matter to replace them in a few days, 
owing to the Surveyor's proximity to civilization and base of sup- 
ply. To-day if a gang jumps, it is a matter of throwing up the 
contract and suffering a loss of thousands of dollars. This season 
I surveyed about 70,000 acres in Northern Algoma. I was three 
weeks getting in to work and ten days coming out — ^more than a 
month in all — and I tell you candidly, gentlemen, that although 
I had what may be called good luck, I made no money, barely 
enough to live on. Now, when we can show that the wages paid to 
men to-day are double, or more than double, what they were fifteen 
years ago, and besides that you don't get nearly as good men, and 
you have to feed them better, and when we can show that the cost 
of provisions in that time has nearly doubled, and that owing to 
the length of time taken in getting in and out nearly twice the 
time is consumed in connection with the work; then, gentlemen. 
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taking everything into consideration, if seven cents per acre was a 
fair wage fifteen years ago, and I claim it was only a fair wage, 
is double that figure, fourteen cents per acre, more than a fair 
wage to-day? That is the question. 

'* Another question that must be taken into consideration is this. 
A surveyor who. undertakes this class of work, must depend •on it 
for a living. Suppose he is only three or four months in the field 
and seven or eight weeks getting out his returns — say ^ve or six 
months in all — this debars him from accepting any permanent 
position. Nearly all the surveys made by private parties, corpora- 
tions or municipalities, are made during the summer, the very sea- 
son the Surveyor who accepts Government work is absent, and 
should he fail to make something out of his contract he is left with- 
out anything to tide him over the winter. It is impossible for a 
Surveyor to perform Government work and expect that he will 
retain any profitable share of his private or municipal practice. 
The great risk a Surveyor takes who goes back a couple of hundred 
miles to do work of this kind must also be taken into consideration 
— ^he is completely cut off from civilization and medical assistance 
and practically takes his life in his hands. Suppose for instance 
a Surveyor breaks his leg, this incapacitates him as a Surveyor for 
the rest of his life. Suppose he is struck down with blood-poison- 
ing, appendicitis, cystitis or any other malignant form of disease 
where immediate medical assistance is imperative — ^what is the con- 
sequence ? The consequence is he meets death at his post, like the late 
Wm. Bell, of Pembroke, and like many another surveyor has in the 
past. I feel confident that if this matter is taken up in the right 
spirit and the facts fully laid before the Hon., the Minister of 
Lands, Forests and Minos, and his colleagues, and our cp-surveyors 
in the Surveys Office, that we will get a substantial increase. I 
do not think that the Province or the Government of the Province 
expects its servants to work for a mere pittance. Surveyors have 
to sp^nd three or four years at College acquiring a technical and 
scientific education, and at least three or four seasons in the field 
before they are qualified to undertake this class of work ; the work 
itself as we all know is about the hardest and most wearing that 
a man can undertake. Surveyors not only require to be keen, edu- 
cated and practical men, but they must also be rugged and physi- 
cally robust — we have to put up for five or six months in the 
year with all kinds of hardships, flies, heat, cold, rain and the rest 
of it.'' 

Mr. Watson, O.L.S., writing from Orillia to the Secretary of 
our Association on the 15th February, 1907, says: **I would like 
to draw attention to the conditions which at present obtain in rela- 
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tiou to ooutr«ot Jiurvoys, in the hope that discussion on the subject 
ma>k* sujjTjrt^st some rtMuedy. 

*'Of parniuount importanee in this regard is the labour prob- 
K^m, and in this tho Surveyor, wht^se work is usually far from a 
haso of stipply of either men or provisions, occupies a i)eculiarly 
disadx-^nt^^N^us |H>sition and is indeed practically at the mercy 
of his men, li is a woU-kiiown fact that to carrj' oiit surveys in 
the northern parts of the Pnnim^e with the greatest economy and 
safet> an^l with the smalK^t risk of failure., only seasoned bush- 
mon should Iv employ tni, men capable of tra\-ersing the long and 
more or It^ss daug\^ri>us water nnites leading to the locality in which 
the work i^s situate, and having sufficient intelligence and experience 
in line work to bo able to appnviate the diifrrence between cutting 
a survey line and a wagon n^ad, t>wing to the great demand, due 
to rapid doxvlopmom a^ong various lines reijuiring their services, 
this ola^ of men is Kvomiuir vearlv more difficult to obtain, and 
wl^en obt»in<\i ai a vearlv incTx^asiuir waire, are more difficult still 
to kicejv a:s knotting the imporl^^nce of their sjcrvices and the ad- 
x-ant^age ihey hold over an emplox-x-^r in a remote district, their 
dewiattxis are ol^vii impudent and unrea>»i>nabJr, taking no account 
of the tr-m^is h\x^ x^h-ir^h they wert- originally engaged, but using 
ifheir 1^T»5!lf'«t j>*isit:hMi to the full limit of aiivantage. I do not mean, 
H^f <M>ur5i5je^ to st«Te that all mca^ of the class referred To are of 
rtiTs> Ti^ak'C-^^jv Hn *viie or two of the eitrpt-^me type will usually find 
4^ 5^1^r^ 4vn ^ 5\aTtx\ ^^ici W-mc expen agitators, siwn have things 
ivi a '<i5»^^rgfi1^i9:o<3 ^tate: aiid should ther^^ he one or two others 
^Ok-^iN^ hfixy- ^i^fl^-i<<int m*«'»ral ^rurage to staitd c»tit. ihey s^and alone 
;<u¥n5 A^ noi at a'll int^Tf^rf- x)k-ith the agit^tciirs' game, who have 
^e<fliMV'ti^all>' 1^ i:jp the -work. 

'^FI'^^wiYi^ y^irer^jlv t-^r int^irefilx- ircfn\ f^THWs of The alwve na- 
t^5ire, >o^v haxv- siifPeT'Ot? a -fiYt^-neifi] liiss ihainTig the pasa rwi> «ea5>c»ns 
^\v^oe<5iY^ 1^*NV' rh<NTj<wnd dollars ; h^x^e he«n eiqvojied to Ae rigwrs 
'Of M '^yn't^it 'SffK^^>th*'»f- tinp of TnoTc thati two hTiixb^d miies wh-en 
tihr- lTftXV^Vi?vg eoYK*1il'T«'m^ wfTf- a.l7ni*isi at the limit of hadiMSJSL and 
it x^-^s oasw- Th'. -pftf'k the otittit onn a tiTmp litie than t^c* attfimj^t to 
h^iil ii r»n a t.^Kngg^T.. x^iih The atr^^daTn exils of fTa7.fln f-ew for 
vctmc' <*i' lihf' m(^. )oa.*liri£! to atripur-atirms aT)i^ ThreflteDficl lavsm^ 
foT T(^(*C'\^(*t\' ^i'»f cifi7t)fkC:(^ : ^^Yioe KT)A ffiTTiT^ oTiTftT ^which it "inas im- 
rfN^tssi'hV' t^ TraYrs'po'!^ an h ^ifittT Trip, lefl in the xrooas- ;a 'fHHm- 
?p)ete ^'fittip rtntfft hD^ rnsr^rrrrumts de>irrf»yc/l hx- frre.. and a large 
'^fr^^he .'if p?r^xisi^'ir^s. 1'^p.'*n x\'hifh Trmf'h Iflbor hafl he«n -f^pflnl in 
ti'aYi^ort.. efii^i'itvi fi^'hy hy V^ars. Agfnn^a ihesr thing?;, itee al- 
*thKm ('^liTelv re- jfrfm\rnr(^H labouT eotiflirinns. v.h^ Kn- prraf^rAlly 
^"ithi^^fil ft T«*tf}erlx-. ftv ^^r- hftvr frntn?\ rhfti Tjf» mritr.e.r hrmr Rarefnlly 
ft er^nti'ftf't tf)ftv hr rl'?*fti^"n fmcl f\-eriiTed. The liihnumr jtfH^king tk> 
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recover wages is invariably favoured by the courts and seldom 
has difficulty in obtaining a judgment favourable to his case, how- 
ever flagrantly he may have violated his contract. Still further 
loss than mentioned above would have resulted but for the precau- 
tions taken at the outset of carrying a supply of provisions largely 
in excess of what should have been required in carrying out the 
work, thus obviating the necessity of making additional trips for 
supplies. 

**Now, sir; the question I w^ould like to hear discussed is 
whether Siirveyors, owing to the peculiar and important nature of 
their work and the unusual conditions under which they are com- 
pelled to operate, are entitled to special protection in labour mat- 
ters; and w^hether legislation along this line could be made prac- 
tical and effective ; or must we resort to the alternative of making 
a request for higher rates on contract surveys to enable us to cope 
with the present situation and relieve us from the chagrin of find- 
ing at the end of a season of hard work the balance staring at us 
from the wrong side of the ledger?'' 

Your memorialists submit for your consideration the follow- 
ing scale of prices as a fair rate based upon cost of labour, camp 
outfit and supplies, at the present time, and respectfully request 
you to give effect to the same : 

For six mile townships south of and adjacent to the height of 
land, ten cents per acre and $40.00 per mile for all boundaries run 
under the contract. 

For six mile townships north of the height of land, fourteen 
cents per acre and $50.00 per mile for all boundaries run under 
the contract. 

For nine mile townships north of the height of land, twelve 
cents per acre and $50.00 per mile for all boundaries run under 
the contract. 

For base and meridian lines, $75.00 per mile. 

For day work, $10.00 per day. 

Your memorialists therefore hope that you will favourably con- 
sider their request and as in duty bound they will ever pray. 

Dated at Toronto, this 28th day of February, 1907. 

KiLLALY Gambi-j:, Otto Klotz, 

Secretary. President. 
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O. L. S. PRELIMINARY EXAMINATIONS, 

FEBRUARY, 1907. 

PRELIMINARY KNGMSII GRAMMAR. 

1. llow is the po88C88ive case formed in English? ^ 

2. Etrnmerate the indefliiito pronouns. 

3. Gi\T the plurftla of the following? nouns: beau, species, 
ehenib, bandit, miasma. RerioH. jrenius, appendix, fungrus, chimney, 
axis. 

4. What modification do \'erbs admit oft 

5. What are defective verbs? Give instances of those which 
are in common use. 

6. In the sentence **ne talks like a fool," what part of speech 
is **like" and how is it qualified? 

7. Into how many classes are adjectives divided? Name them. 

8. From what source is the ^ammatical framework of the 
English language principally derived? 

9. The historical de\'elopment of the English langnage has 
been divided into five periods. What are they? 

PRELIMINARY TRIGONOMETRY. 

1 . Express ^^ of a right-angle in circular measure ; also in degrees 
and decimals of a degree, and in grades and decimals. 

2. There are three angles; the circular measure of the first ex- 
ceeds that of the second by \j^. The sum of the second and third is 
thirty grades ; the sum of the first and second is thirty-six degrees. 
Find the angles. 

3. Prove that Sin. { - A ) - - Sin A : Cos (- A) -sCos A; also 

Tan. ( - ^ ) = - Tan A and Cot ( ^ ^) -= - Cot A 
Sec. ( - ^ ) = Sec A and Cosec ( - ^ ) « - Cosec A. 
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4. Prove Sin 2A^2 Sin A Cos A,' 

and Cos 2^-Cos2 A-Sin^ A^\-2 SinS ^ = 2 Cos^ /i-l. 

5. From a station B at the base of a mountain its suitimit A is 
seen at an elevation of 60'; after walking one mile towards the summit 
up a plain making an angle of 30° with the horizon to another station C 
the angle B C A is found to be 135*. Find the height of the mountain. 

6. In a right angled spherical triangle the hypotenuse is 75° 20' 
and a side 64° 10'; find the other parts. 

7. Find the angles of the spherical triangle whose three sides are 
62° 54', 125° 20', and 131° 30'. 

8. If ^ = 90°. ^=60°, C=30°, Z) = 45°, 

. Show that Sin B Cos C-f Cos B Sin C=Sin A. 
Also Cos2 D - Sin2 /p = q^^ ^ 

PRELIMINARY ALGEBRA AND LOGARITHMS. 

1. Simplify the expressions : — 

^4^^2y 0:2 + 3^ + 2 x-a a-b 
x^^y^ ' ^'-i + jc-2~' 1 _ V iTl 

a b X 

2. Extract the cube root of : — * 

%x^ - 36cx^ + 102c^x^ - 1 7 1 (^^3 ^. 204^4^2 _ 144^^^ + 64^. 

3. Solve the equations : — 

(a) x-6y _ x-y __ 

2 2 " "^^ 

x-^y x-y , 

2 2 

(b) If 3 be added to the numerator of a certain fraction 
its value will be J,' and if 1 be subtracted from the 
denominator its value will be | : What is the 
fraction ? 

4. Solve the equations : — 

a^2 + /^jc + r = 0. 
3jc2 - ^Zx + 34-0. 
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LOGARITHMS. 

5. Prove that log. a X /^« log. <J -flog. ^. 
Prove that log. -«log. a — log. b. 
Prove that log. n" = n log. a. 

6. Find by logarithms the value of: — 

(363.948)^ and (1.73296) 

7. Indicate the solution by logarithms: — 

A ^b^ 3 ^^ 

8. Find numbers corresponding to the following logs. 

4.653213; 2.698970; 3.720159. 

g. Find the angle of which 9.8S724 is the cos. 
Find the angle of which 9.778744 is the sin. 
Find the angle of which 9.724835 is the cot. 
Find the angle of which 9.634251 is the tan. 



PREUMIXARY EUCLID. 



Maximum 100; Minimum 60. 



1, Define : straisrht line, parallel straigrht lines, axiont. theorem, 
eorollHry, 

2, If two sides and the contained angle of one triangle be equal 
to two sides and the contained angle of another triangle, the two 
triangles shall be equal in every respeet : that is, 

vl^ The thin! sides shall be equaL 

^^2"^ The remaining angles of the one triangle shall be equal 
to the T>rraaimng angles of the other tziaia^e. 

v3^ The aivas of the two triangler shall be equal 

S, If one side of a triangle be produced, the erterior axsgle 
shall be gresftter than either of the interior opposite angks. 
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4. If a straight line be divided internally into any tvro seg- 
ments, the square of the straight line is ei]nal to the sjquari* on the 
two segments increased by twice the rectangle contained by the 
segments. 

5. If two circles touch one another at any point externally, 
the straight line which joins their centres shall pa&s tlirongh that 
point. 

6. To inscribe a circle in a given triangle. 



MENSURATION. 

1.^ The circumference of a circle being given to find the diam* 
eter, or the diameter given to find circumference. Give ruloB. 
Diameter of a circle is 8,000 miles, find circumference. 

2. A lawn measures 150 feet by 120 feet: find how many 
pieces of sod are required to cover it, each piece being 3 feet 4 
inches by 1 foot 3 inches. 

3. A bed of gravel 4 feet 6 inches in depth extends over the 
whole of a field of 3 acres 3 roods: find the value of the gravel at 
six pence per cubic yard. 

4. A rectangular field is 440 yards long and 154 yards wld<*: 
find its areas in acres. Also find the areas of the portions into 
which it is divided by a straight line drawn from the middle point 
of one side to one of the opposite corners. 

5. Find the cost of paving a street half a mile long and 47 
feet broad, at the cost of seven pence half penny per square yard. 

PRELIMINARY LINEAR DRAWING. 

1. When it is shown on a plan that the representative fraction 
is 1-4752, what is the scale of the plan, reading chains f 

2. Draw a scale for a plan where 90 feet i« reprcHcnted by 1 
inch to read 5 feet; and print over it neatly — Scale, 90 feet to 1 
inch. 

3. Draw a parallelogram having its two sides 5 and 7 inchen 
long and the acute angle 45^. 

4. Describe a circle of three ixK^hoH diameter and draw two 
tangents to the circle from a point 2 inches outside it. Show the 
construction. 

(U) 
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5. Draw fivp lines parallel to one another and i/i of an inch 
apart, one heavy, one medium, one very fine, one with single dots 
and one with chain dots. 

6. On a base of four inches construct a right-angled triangle 
and inscribe in it a circle inking it in carefully. 



PRELIMINARY GEOGRAPHY. 

I 

I 

1. Give a statement of the leading railways of the Dominion 
of Canada, their routes and approximate dates of construction. 

2. Draw an outline plan of the Province of Ontario, giving 
rivers, lakes and other boundaries. 

3. Name the leading industries of the Province of Ontario and 
the facilities for carrying them on. 

4. Draw an outline plan of the Hudson Bay, showing the 
principal rivers entering it and describe its valuable products and 
its prospective value as a commercial route. 

5. Give a statement of the different climatic conditions of the 
Dominion of Canada, the cause of the same and the benefits. 

6. Describe the source and drainage area and outlet of the 
Nelson River. 



PRELIMINARY CANADIAN HISTORY. 

Maximum 50; Minimum 25. 

1, (a) Relate the principal events connected with the dis- 

covery of Canada. 

(b) Describe the character, customs, habits and physical 

characteristics of the principal Indian tribes of Can- 
ada. 

(c) Point out the regions inhabited by the Hurons, Al- 

gonquins and Iroquois respectively. 

2. (a) Give some account of the endurance and self-sacrifice 

of the Jesuits in their efforts to Christianize the In- 
dians. 

(b) With what discoveries are the names* of Marquette, 
Joliet and La Salle identified? 



^ . / 
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(c) Outline the plan of the campaign which ended in the 
conquest of Canada. 

3. (a) State and point out the causes that provoked the War 

of 1812-14. 

(b) Write explanatory^ notes of the following battles: 

Queenston Heights, Lundy's Lane, Moravian Town, 
Chatauquay and Chrysler's Farm. 

(c) What treaty brought this war to a close? 

4. (a) Write explanatory notes on the following: Family 
Compact, Clergy Reserves Question, Canada Trade Act. 

(b) Point out the causes of the Rebellion in Upper and 

Lower Canada. 

(c) Sketch the principal events of the **Patriots' War.'' 

5. (a) Describe from your own point of view the character 

of the following men: Sir Francis Bond Head, Pap- 
ineau, William Lyon Mackenzie and Dr. Ralph. 

(b) Explain the nature of Lord Durham's Report. 

(c) State what is meant by Responsible Government. 

6. Write explanatory notes on the following: Washington 
Treaty, Fenian Raids, Red River Rebellion, National Policy and 
North West Rebellion. 
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FINAL EXAMINATIONS. 



FINAL GEOM£TB7. 

^faximnm 150 : Minimum 90. 

1. Give the meanine of the following geometrical terms : super- 
ficies^ right angle, rectilineal figure, scalene triangle, rhombuSy 
rhomboid, gnomon, tangent, sector of a circle. 

2. Describe a parallelogram equal to a given rectilineal figure 
and having an angle equal to a given rectilineal angle. 

3. Prove that the three interior angles of every triangle are 
together equal to two right angles. 

4. Inscribe an equilateral triangle in a given circle; trisect a 
right angle. 

5. To divide a given straight line into two parts so that the 
rectangle contained under the whole and one of the parts shall 
be equal to the square on the other part. 

6. The sum of th? perpendiculars let fall from any point 
within an equilateral triangle will be equal to the perpendicular 
let fall from one of its angles upon the opposite side. 

7. Upon a given straight line to describe a segment of a circle 
which shall (*()ntain an angle equal to a given rectilineal (acute) 
angle. 

8. Prove that the opposite angles of a quadrilateral figure in- 
BcribeU in a circle aro together equal to two right angles. 

0. K(|nangnlar parallelograms have to one another the ratio 
which In compounded of the ratio of their sides. 

10. If an angle of a triangle be bisected by a straight line 
which likcwiwe culii* the \)\m\ the rectangle contained by the sides 
of the triangle iu equal to the rectangle contained by the segments 
of the Imtte logelher with the scpiare on the straight line which 
biwectfci the anfefle. 
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FmAL ALGEBRA. 



Maximum loo; Minimum 50. 

1. Find the greatest common measure of: — 

ba^b^ + 2a^b^ + ca'^ - Za^b^ + bca and 

2. Insert six mean proportionals between the numbers 3 and 384. 

3. Find the cube root of: — 

A^ + ^^y + 1 2;try + 3y3 -^ 3^V - 1 '2xy2 - 1 ^y'z + ^xz^ + 6y^ - z^. 

4. Solve x^-'txy^ll 

^_>/ + 2/ = 60 

5. Two persons A and <B start from two different points and travel 
towards each other. When they meet it appears that A had travelled 
30'^miles more than B. It also appears that it will take A four days to 
travel the road that B had come, and B nine days to travel the road that 
A had come. What was their distance apart when they set out ? 

6. One hundred stones being placed on the ground in a straight 
line at a distance of two yards from each other ; how far will a person 
travel who shall bring them one by one to a basket placed 2 yards in 
rear of the first stone ? 

7. Show that a** — ^" is always divisible by a — ^. 

8. Two merchants sold the same kind of linen ; the second sold 
three yards more than the first and together they received $35. The 
first said to the second, ** I would have received $24 for the linen you 
sold;" the other replied, **I would have received $12,510 for yours." 
How many yards did each of them sell ? 

9. Find the number of round shot in a triangular pile in which 

each side of the base is composed of eight shot. 
Give the formula. 

10. Find the square root of: r- 
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FINAL TRIGONOMETRY. 

T> . r« • / ^ r^ Tan A + Tan B 

1. Prove that Tan (>4 + ^ = t a^ ry 

;l-Tan^Tan^ 

2. To solve a triangle having given two sides and the included 

b — c A 

angle prove that Tan \ {B^ C) = - — Cot — 



3. Derive the formula : — 

(a) Tan^=J^^> 
^ ^ 2 \ sis-d) 



is -a) 
(b) Sin A = ^ J s(s-a){s''d)(S'C) 

4. A balloon is ascending uniformly and when it is one mile high 
the angle of depression of an object on the ground is found to be 35* 20'. 
Twenty minutes later the angle of depression is found to be 55" 40'. 
Find the rate of ascent of balloon. 

SPHERICAL TRIGONOMETRY. 

5. Derive the formula, Cos a — Cos d Cos c -I- Sin d Sin c Cos A. 
Deduce from above the following : — 



A^ IS'm (s - d) S'\n {s - c) 
2 V Sin d Sin c 



6. Derive the formula Sin - = "" 



in ? = I -Cos 5 Cos jS-A) 
- \ Sin i9 Sin C 



And find d having given 
A= 38" 19' 18" 
B= 48" 0' 10" 
C=12r 8' 6" 

7. Given a = 70" 40' 18" 
/^ = 63" 21' 27" 
^ = 59" 16' 23" 

Find the angle B and C. 
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MENSURATION AND DIVIDING OF LAND — FINAL. 

1. Give the rules for finding the areas of, — 

A triangle. 

A quadrilateral. 

A circle. 

2. Find the area in acres of a quadrilateral, two of whose op- 
posite sides are 500 links and 400 links, the other two 450 links 
and 350 links and the inclination of the diagonals, 80°. 

3. The diameters of two concentric circles are equal to 19 and 
43.5 feet ; what is the area of the included ring. 

4. Show how to find the area of any irregular polygon; also 
the area of any curvilineal figure. 

5. Lay out 114, A. 2, r. 33.4, p. in a.rectangle, the length to 
exceed the breadth by 15.10 chs. 

6. The three sides of' a triangle taken in order measure 15.10 
and 13 chs. ; divide it into two equal parts by a line parallel to the 
second side; what will be the length of the dividing line and its 
distance from place of beginning measured on the first side ? 



DESCRIPTIONS. 

Attached is a diagram showing part of the township of Long 
subdivided into sections or blocks of 640 acres and lots of 320 acres 
or thereabouts. Assuming that the distances given on the diagram 
are theoretically correct as well as the bearings and lines are all 
run straight. ^ 

1. The north 200 acres lot 1, concession 1, was patented to A 
on the 1st January, 1906. The land in the patent is described as 
the north 200 aeres of said lot. Make a description for the residue 
of the lot in which there is a lake containing 20 acres. 

2. Describe by metes and bounds the northwest quarter of lot 
2, coneession 1. Give area and mark on diagram the length 
of outlines. 

3. Mark on the diagram the division line between the east and 
west halves of lot 1, concession 2. Give the frontage and area of 
each half. 
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3a. If in lot 1, concession 2, there happened to be a lake con- 
taining 17 acres, what change, if any, would it make in the position 
of the division line between the east and west halves of the lot as 
given? 
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4. Make a description cff part of lot 1, concession 1, township 
A, for rig'ht of way of the Canadian Pacific Railway 99 feet in 
width. The centre of the right of way intersects the east limit 
of lot 1, 18 chains south of the northeast, angle and crosses the 
west limit of the lot 26 chains from place of beginning measured 
along centre line, the first course being south 45 degrees, west 21 
chains, thence on a 2 degree curve *5 chains. 



/ 



LAYING OUT CURVES — FINAL. 



1. Define ** Angle of Intersection,'' ** Degree of Curve,'' 
'* Length of Curve/' ** Deflection Angle," Sub-deflection Angle," 
'* Simple Curve," ** Compound Curve," ** Reverse Curve"; and 
show the same by lettered diagram. 

2. Show by lettered diagram and explain how to find the 
tangent at any station when laying out a curve by deflection angles. 
Given angle of intersection, 1= 21° and tangent, T=424.8, find 
the deflection angle, D. 

3. Having run a curve AB, of radius R, terminating in a 
tangent BD, find the radius R^ of curve AC that shall terminate 
in a given parallel tangent CE. (Given R, BC and BAK, find GO 
orR^) 




4. When required to find the radius of a curve on a track Al- 
ready laid, we take any point C on the curve, mea&ure two eqtffil 



\ 
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chords AC and BC and the perpendicular CD. Give formula for 
finding the value of R ; also the proof of same. 




B 



5. Show that the reversing point of a reverse curve between 
parallel tangents is in the line joining the tangent points. 



FINAL PRACTICAL ASTRONOMY. 



1. Define declination, right ascension, latitude, longitude, celes- 
tial latitude, celestial longitude, parallax, refraction, azimuth,, 
vernal equinox and prime vertical. 

2. Define mean, apparent, standard and sidereal time; and 
explain how, if given the mean time, you would proceed to find 
the other. 

3. On Jan. 26, 1907, sidereal time, Ih. 35m. 25.5s., the apparent 
altitude of Polaris was found to be 44 17' 30". What was the lati- 
tude of the place of . observation ? Given Dec. of Star 88 48' 54" 
and R.A. Ih. 25m. 26s. 

4. With the same data given in Question III., what was the 
azimuth of Polaris and the meridian reading? (The horizontal 
circle reading on the star during observation being 359 56' 48".) 

5. On the same date and place as in Question III. find the 
sidereal time and the azimuth of Polaris when at its western 
elongation. 
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6. Lat. 43 6' 18" at 3 p.m. standard time Jan. 26, 1907, the 
apparent altitude of the sun's centre was found to be 18 42' 24"; 
its declination at that time 18 50' 48". What was the azimuth of 
the eun's centre? 

7. With the same data as given with Question VI., what was 
the apparent time of the observation ? 

8. In latitude 49 43' 19", given the length of a chord joining 
the meridian outlines of a township equal 720 chains ; 

(a) What would be the difference in longitude behveen the 

two outlines? 

(b) What would be the change in the azimuth of a transit 

line in reference to the astronomic meridian nine miles 
from the starting point? 



SURVEY ACT — FINAL. 

(Oral Examination Required.) 
Maximimi 150; Minimum 90. 

1. Describe what is known as the Sectional System of Sur- 
vey ; when was it introduced ? and how are lines to be run therein ? 

2. Describe the manner in which double front concessions were 
laid out. How are lines to be run in these concessions? and when 
was the system introduced ? 

3. What do you understand by a single front concession? 
Mention a township laid out in this manner. 

4. What is a proof line? Draw a diagram of a concession in 
which you would use a proof line. 

5. How would you run lines in double front concession town- 
ships in which each alternate concession line only was run in the 
original survey? 

6. How are lines to be run in those townships in the Rainy 
River District that were subdivided into sections in accordance 
with the Dominion Lands System of Survey? 

7. How are lines to be run in those townships subdivided into 
blocks of 640 acres in the Nipissing District? 
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MINES AND OTHER ACTS. 

1. What is a Minins: Claim t 

2. State how to be surveyed and described, (a) in unsurveyed 
land, (b) in a township surveyed. (1) into sections of 640 acres 
+ or — . (2) in a township surveyed into lots of 320 acres + o^ 
— . (3) in a township surveyed into lots of 200 acres + or — . (4) 
in a township surveyed into lots of 100 acres + or — . (5) in a 
township where there are lots irregular in shape or size fronting on 
a lake, river or road. 

3. What is a Special Mining Claim? 

4. Before a Mining Claim in unsurveyed territory can be pat- 
ented it has to be surveyed by an Ontario Land Surveyor. Define 
his duties therein. 
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DIAGRAM OF MINING CLAIMS STAKED OUT IN THE 
MICHIPICOTON MINING DIVISION, DISTRICT 

OF THUNDER BAY. 

5 If called on to survey Mining Claim B, as shown on diagram, how would you pro- 
ceed to run the west boundary ? The dotted lines represent the lines as actually cut out 
or blazed on the ground by the prospectors, and posts planted at each of the four angles. 
A-ssume bearings and directions for the outline of Claim B, mark on the diagram by 
full lines the boundaries as you would run them and write out a description by metes 
and bounds connecting by the line to O.L.S. T. B. Speight's 24th mile post on his 
boundary line between the Districts of Algoma and Thunder Bay. 
Give the dimensions of a regular Mining Claim. 



EX^iMINATION PAPERS. Ig5 

6. State the procedure of an engineer under the Ditches and 
Watercourses Act. Give an example. 

7. Explain the following expressions and words in the Munici- 
pal Drainage Act: — ^"Initiating Municipality/' ** Maintenance/* 
"SuflScient Outlet/' "Owner/' "Benefit/: "Injuring Liability/' 
"Outlet Liability." What is the first duty of an Engineer ap- 
pointed under this Act T 



LEVELLING. 



Maximum 50; Minimum 35. 



1. What is meant by each of the following : Height of a point ; 

horizontal line; level line; vertical line; levelling; direct 
levelling; indirect levelling. 

2. Describe the Y level and its adjustments. 

3. Deduce the formula for correction for curvature. 

If the earth's diameter be 7,916 miles, what is the correction 
for 5 miles ? 

4. Describe: (a) How to run a grade line. 
(b) How to locate a level line. 

5. Some readings recorded of a liu<? of levels taken at stations 
100 feet apart are as follows : — 

St. 65=4.95, B.M. No. 2, Elm Root 50 feet north of St. 65 

=4.23; St. 66=4.60; 67=4.65;- 68=5.50; 69 is T.P. F.S. 

to it 4.80=69.B.S. 4.65; 70=4.75; 71=5.00; 72=5.t5; 

B.M. No. 3, Oak Root at 20 feet south of St. 72='3.95. 

(a) Record the above in Field Book of suitable form. 

(b) Reduce the levels to a common assumed datum and 

show the elevation of each point. 

(c) The cut at St. 65 bein? 5.00, what is the cut at each 

of the other stations, the grade being 1-10 of a foot 
per 100 feet? 
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PINAL PRINCIPI-Ea OP EVTDENCH, ETC. 

1. SL^piain th#* foilowimr words as ?ipplie<i to dilEerent kimi» of 
evidence: Primarv. sefomtarv. (finniinHtaiitiaL hearsav, dofumjent- 
ary,. oral, tra^litional, interwrtetL <li»intieppstFd, dirf?<!t. indirect and 
pecdonai^ ami inve cases where iHuth evidence miidtt be employed. 

2. Rxplain the ciirpiimstances under which affidavits may be 
taken and why the conrta do aot readily receive them: when takea 
by Ontario Land. Surveyf}rs. 

3. How would you (Compel jin iinwillinir witness to jjive evi- 
dence as to boiuularies, OFOtiuce, plans or <lot!uinenlB? 

•Jt. Write affidavits provin«r the site <*f an old oritrinal post at 
tile comer of a farm Lot, but which, has been lost or removisd; to 
be three affidavits in which different kinds of evidence is to be used 
aa traditional, etc. 

5. What must be done with affidavits taken while TWAlrmg 
surveys ? 

6. At what date were Land J^urveyor^ directed to take affi- 
davit^ij and keep regular fielii notes, etc. ? 



GEOLOGY XSD MI>"EEAH3GY — FTXAIL. 



1. ^ate the mineral composition of granite and smeiss and 
how diHfinfJTiiished. 

2. Trive a s^imnle method of determining the principal elemiPnls 
in (Compound minerals. 

3. Explain a method of finding the specidc gravity of a solid 
body, and ted the specific gravity of a ouartz crystal which weighs 
2J>'I.7 a^a-iTiH in the air, and in water 1S<).1 grains. 

4. iHtate the differences between: travertine and marble, gyp- 
sum and (valcite, galena and graphite, c^^pper pyrites and iron 
pyrites, gold and copper pyrites. 

5. ^Hate what the following minerals are ores of: Magnt^tite. 
sphalerite,, eenissite, malachite, cinnabar, argentite, holite, calcite, 
apatite, ar;s'psum, comnflnm. siderite. mispiekel. WThat is the com- 
position of the cobalt ores of New Ontario! 
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6. Explain, by diagram or otherwise, tl^e ^following terms: 
Anticlinal, synclinal, unconformable, stratification, fault, outcrop, 
fossil, fold, sedimentary deposits, eruptive, and metamorphic rocks, 
structure, veins, country or. wall rock, lode, a horse: 

7. Give a description of the carboniferous age. What plants 
contributed mostly to the formation of coal? Name the localities 
in the Dominion of Canada in which coal measures are found. 

8. Give a general description of the formations lying between 
Kingston and Niagara Falls. Show a section as to dip, and plan 
as to strike of these formations. Name the economic minerals in 
them. 

9. State the theory of the origin of surface soil and the oc- 
currence and extent of boulders in the same. Give the character 
and composition of the boulders in the vicinity of Toronto. 

10. Give the general characteristics of the Laurentian and 
Huronian formations. 



FINAL BOTANY. 

1. Name, describe and give the functions of the several parts 
of a typical flower. State which are essential, and why. 

2. Describe the chief functions of the leaf in plant life. 

3. Describe the various methods adopted by plants for the dis- 
persion of seeds, and for self-preservation. 

4. Give an account of underground structures of flowering 
plants. 

5. Describe the structure and mode of growth of exogenous 
and endogenous stems. 

6. State the points of difi'erence between, — 

(a) A root and a stem. 

(b) A rhizome and a tuber. 



\ 
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EXTRACTS FROM THE 

BY-LAWS AND STATUTES 

RELATING TO THE 

ADMISSION AND EXAMINATION OF 

Ontario Land Surveyors. 

BY-LAWS. 

EXAMINATIONS. 

28. Candidates for admission to apprenticeship are to be Examication 
examined as follows, in the subjects prescribed in Rev. Stat. for"ppJeSli?e 
Ont., c. 180, s. 22 ; and no candidate shall be admitted unless *^'p 

he obtains at least the minimum marks set opposite each sub- 
ject, and at least a total of 550. 

Max. Min. 
Subject. Marks. ^larks. 

1. Penmanship 50 30 

2. (a) Orthoorraphy (including: dictation)... 50 40 
(h) Encflish Grammar 50 25 

3. Arithmetic (Fractions, Decimals, Square 

Root) 100 60 

4. Logarithms and Algebra (including Equa- 
tions 1st Degree) 100 60 

5. Euclid (Books 1, 2, 3 and 4) 100 60 

6. Plane Trigonometry and Rules for Spheri- 

cal .\.. 100 50 

7. ^lensuration of Superficies 50 30 

8. Linear Drawing (use of ruling pen and 

construction of scales) 50 25 

9. Canadian and General Geography 50 25 

10. Canadian Historj^ 50 25 

29. Candidates for admission to practice are to be exam- Examination 
ined as follows in the subjects prescribed in the Eev. Stat, fo/admf^ifn 
Ont., c. 180, s. 25; and no candidate will be admitted unless *°'''^"^''^- 
he obtains at least the minimum marks set opposite each 
subject, and at least a total of 1,000. 



Mfix. Mm. 

-SufiirECT. M«rfcs. Miifrks 

1. G^<H!metry. infUDdmc liit -first f book^ rf 

«tiaitt uf xlie iifr^fa book 100 Si^ 

:2. Alxyehra -Simiriif and (jjimdrfftu? Siquatiotts, 

I*rfi£rr«BfiiuB* and £s;paD6ii:£^ 100 SO 

S. JTWimanmi^ Thmf- and %iiierical ) 100 *C 

4. Mtinfiiirsncm (d «irp«rfi(aej; and l^Tn^ cmt 

and dmdrnp land ^ . . I?i0 7^ 

a. B«*eriptianii W iDtn;t«i and "bonuds 100 7" 

I'. r*e aDd A^JTWODCDt of luarmments fw 

marverins: jtnd lerellinxr , . . liX) 70 

7. liinrmff ant cif Curves; 50 S;^ 

^. Pr»rt3«a] AfrtrduomT, indxjdinir fiiidiywr of 

Timtu iifitd-todt-. Lcaurrrnde. A^somiil^ V^- 

xiaiicwD of Oompuss, and dramin^r Mm- 

dian Lii>es I5»d '^"^ 

■9- S-orrfy Art. 150 >^0 

10- Mjihs a el R-tCTitTv Act, Miwiiei]\ifcl " A<*t 
s(» far a? iLf-v relate- to siimevs AYki 

dnjinfige •. Ditchf* and \V«t^5vv>\ir905; 

A^t. . 100 S("» 

IL LeTf-lKn^: 50 ^r^ 

12- Prineipl-es of ETiden<*e and drawini? up 

AJSdavits , > . 5=^0 4(^ 

13. Taking of Field Notes and preparing of 

plans • 1<X) \^' 

14. Gec«k»!^ and Mineralocy inidiwentii of).. 75 V> 

15. Elementary Botany and the Forest PUira of 

Canada." .' 50 iS 

30. If a candidate for admission to praoti<N^ obt^ain^; >il 
least the total of 1,0<V marks, but fails to obtain the miui- 
mimi marks in. at least two of the subjivt^ sueh o^ndidiifo 
may at a subsequent examination W exammoil only in the 
two subjects in which he has faileii. 



CHAPTER ISO, R.S.O., 1897, 

{An Act respecting Land Snvvepors.) 
• • * ♦# # #« 

[eetings 20. The said Board shall moot at tho office of (ho Cotn 

he?e*to1>e mlssioner of Crown Lands, on tho sooot\d Monday \\\ \\v^ 
'^^- month of February, in every year, unless snob ^lotulny bo r 

holiday (in which casiO thoy shall nuH»t on tho d*\v uoxt 
(12) 
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Xht'rt^HiUT iir»t \fc'\ni: a h<>li«lay . and may adjourn such meet- 
irjjf from timf to tini^ if thev d»^m it neeeissarv. R.S.O. 1887, 
c. 152. s. 6. 6<) V. e. 27, s. 1. 



APPRENTICES. 

22. No person shall be admitted as an apprentice wi th Quaiificatic 
aijy Ontario Land Surveyor unlt-ss he has previously passed ^'J'^j^®^™^^ 
an examination to the satisfaction of the Board of Exam- ticc, and exi 
ineni, in penmanship, orthography, English grammar, arith- a^iSanl 
metic, algebra (including s«|uare-root logarithms and quad- 
ratic i.^iuationsi, Euclid first four books and deductions), 
plane trigonometry', spherical trigonometrj' as far as and 
iiidurlinc the solution of right-angled triangles, mensuration, 
practical ge<jmetr>' 'including the use. of ruling-pen and the 
con«tniction of plane and comparative scales), Canadian and 
^^-ftfrral grtography and Canadian liistor>', and has obtained a 
^^rrtjfjcate of such examination and of his proficiency from 
th^r Hhffnl m V. c. 27, s. 2. 

2'i Kv^'rv applicant shall l)eforc beinsr so examined pav Examinatk 
Uf tbfc H^crctary-Ti'-asurer of the Association the fees charge- pces; 
flbWr a«t h^-rcinafter provided for the said examination and 
('j'riii\f:HU\ K.S.O. Isfe7, c. 152, s. 8. 

24, Apf;licant.s for examination previous to apprentice- Notice to^)e 
fchip khull jrivc one month's notice to the Secretarv of the?*y*?>y^ 

■ , . . > 1 1 p ' • Applicant*, 

tPtHVfl of ihf'ir i|it»ntion to present themselves tor examina- 
ihtu, (If A fthall pay to the said Secretary the fee for receiving 
Hwi HiU't'Uti^ hW'U notir'c. K.S.O. 1887, c. 152, s. 9. 

•^rr.VfJriC'VTION FOR ADMI:?SION TO PRACTISE. 

2/"/. Kan'iti ;iH li<'rcinaft<»r provided no person shall be ad- gnaiificatio 
mitUA to {trwt\m* as a land surveyor in and for Ontario ^iiitil |°'' ^^JJ^^» 
h/r hftti ifHfuitf't\ i\w full atrt* of 21 years, and has passed an 
t^f^imuhlihu \itfhrt' \\ir Hoard of Examiners in the following 
khUjM'ia, viz., t?«'Oiiict ry, inrludinj^r the fii'st six books of Euc- 
li^l fi^ilU iIm* t*\rt*\t\\im of tht» last thirteen propositions of 
th/r hfHf Urok;, n\^t'\mi, iiH'luding progressions, plane and 
ibplM^ri/'frl IrijronotrP'try, rncnsuration of superficies, laying out • 

HUti dividing/ of land, description by metes and bounds for 
(ii^hfU fihfi n^Utr docuin«*ntH, the use and adjustment of sur- 
Vtsyih^ tihtl l«?v*'llintf inhtruments, the laying out of curves, 
|#>fr/f»i/ftl HnU'tiwmyt including finding of time, latitude, longi- 



s. 
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tude, azimuth, variation of the compass, and drawing meri- 
dian lines, the Acts relating to the survey of lands in On- 
tario, The Mines Act, Tke^Begistry Act, so far as it refers to 

5- plans, the Municipal Acts so far as they relate to roads, sur- 
veys and drainage, The Drainage Act, The Ditches and Water- 
courses Act, the theory and practice of levelling, the princi- 
ples of evidence, drawing of affidavits, taking of field notes 
and preparing plans, the rudiments of geology and miner- 
alogy, elementary botany and the forest flora of Canada, and 
the sufficiencj^ of his surveying instruments, and has served 

2c- regularly and faithfully, for three successive years, except as 
in this section hereinafter provided, under an instrument in 
writing duly executed before two witnesses, as an apprentice 
to an Ontario Land Surveyor, duly admitted and practising 
therein as such, nor until he has received from the said land 
surveyor a certificate of his having so served during the said 
period, or proves to the satisfaction of the Board that he has 
so served. R.S.O. 1887, c. 152, s. 10. 60 V. c. 27, s. 3. 

:eof 2*3. Any person serving as an apprentice as hereinbefore 
Prac- provided, may, with the permission of the Board of Exam- 
ice or iners, attend the Ontario School of Practical Science, or any 
liar school, college or university, the course of study in which is 
in the, opinion of the Board sufficiently similar to that in the 
Ontario School of Practical Science, for the purpose of tak- 
ing any course of study which includes any subjects required 
for the final examination for admission to practise as a land 
surveyor, but the total period of such apprenticeship and of 
such course of study shall not exceed tlie period of four years 
from the date of the articles of apprenticeship as above men- 
tioned, and not less than three years of the said period of four 
years sliall be passed in the actual service of a practising 
Ontario Land Surveyor. 60 V. c. 27, s. 4. 

luaii- 27. In case a person who has attained the full age of 21 
USin- years and w^ho has been practising as a land surveyor in any 
•^j.^^;of His IMajesty's dominions other than this Province, shall 
tario satisfy the Board of Examiners that the qualifications for 
practising required of such person in the said dominion were 
sufficiently similar to those required in this Province, and 
shall produce to the said Board his diplomas or certificates, 
such person shall not be required to serve as an apprentice, 
or shall only be required to serve during such period not 
exbee(fmg three years as the said Board may consider re- 
quisite, after which such person shall on complying with the 
other requirements of this Act, have the right to undergo the 
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final examination, or such portions thereof as tht» said Board 
may i^onsider nef*ej«Hary, and shall, if found (inaiified, prac- 
tise as a Land Surveyor in Ontario. 60 V. e. 27, a. 6. 

28. The privilefi^e of a shortened term of apprenticeship Gndsa) 
shall also be accorded to any graduate of the Royal Militar> JJJ^ 
College at Kingston, or of the Ontario School of Practical «««' « 
Science, m civil engineering or m mining engineering, or oiptactia 
the Merrill College, Montreal, in civil engineering, and sueii^g^ 
person shall not be reiiuired to pass the preliminary examina- Montre 
tion hereinbefore rei|uired for admission to apprenticeship ^^hHiq 
with a land surveyor, but shall be bound to serve under ar- 
ticles with a practising land surveyor, duly filed as ret]iuire«i 
by section 32 of this Act, during twelve successive months of 
actual practice, after which, on complying with all the 
other requirements, he may undergo^ the examination pre- 
scribed by this Act. R.S.O. 1887, c. 152, s. 14. 60 V. c. 27. 
». 7 (1). 

Section 28 herein is amended by inserting after the second 
word ^'engineering/' in the sixth line thereof the words, '"or 
the Sch<x>i of ^^lining, Kingston, in civil engineering or in min- 
ing engineering.'' 63 V. c. 22, s. 1. 



29. Such person at any time during his apprenticeship Attend 
may, with the permission of the Board of Examiners^ attend S^^ 
the Ontario School of Practical Science, or any school, coi ^^^ 
lege, or university, the course of study in which is, in the 
opinion of the Board, sufficiently similar to that in the On- 
tario School of Practical Science, for the purpose of taking 
any course of study which includes any subjects required for 
the final examination for admission to practise as a land sur- 
veyor, but the total period of such apprenticeship, and of 
such course of study, shall not exceed the period of two years 
from the date of the articles of apprenticeship as above men- 
tioned, anJ not less than twelve months of the said period of 
two years shall be passed in the actual service of a practising 
Ontario Land Surve^'or. 60 V. c. 27, s. 7 (2). 

30. If a surveyor dies or leaves the Province, or is sus-ifst 
pended or disnii.ssed, or ceases to practise, his apprentice may^^, 
complete his term of apprenticeship, under an instrument in^^*^° 
writing as aforesaid, with any registered surveyor in actual surv. 
practice. R.S.O. 1887, c. 152, s. 15. 60 V. c. 27, s. 8. 
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I 

Itfce- ^^' ^ surveyor may, by an instrument in writing, transfer 
be an apprentice, with his own consent, to another* regis- 
tered surveyor in actual practice, with whom he may serve 
the remainder of the term of his apprenticeship. R.S.O. 
1887, c. 152, s. 16. 60 V. c. 27, s. 9. 

its 

,scr- 32. No instrument in writing under which an applicant 
filed, £qj. admission to practise as a surveyor claims to have served 
with some practising surveyor for the required period shall 
avail to authorize the admission of an applicant, unless the 
instrument has been transmitted to the Secretary of the 
Board within two months next after the date thereof, nor 
imless the fee in respect thereof mentioned in section 39 of 
this Act was by the apprentice paid to the Secretary of the 
Board at the time of transmitting the indenture of articles; 
find the said Secretary shall acknowledge by post the receipt 
of all such instruments or copies thereof transmitted to him, 
and shall carefully keep the same filed .in his office. R.S.O. 
1887, c. 152, s. 16. 60 V. c. 27, s. 10. 

ADMISSION OF CANDIDATES. 

n^o 33. Every person desiring to be examined by the Board as 

^ j^^ to his qualification to be admitted as a land surveyor, shall 
a. give notice thereof in writing to the Secretary of the Board, 

at least one month previous to the meeting thereof. R.S.O. 

1887, c. 152, s. 18. 

ertffi. ^^- Every person applying for admission to practise as a 
ood land surveyor shall produce to the Board satisfactory certifi- 
cates as to character for probity and sobriety, and before a 
certificate is granted shall perform such practical operations 
in the presence of the Board, and shall answer such questions 
on oath (which oath any member of the Board may admini- 
ster) with regard to the actual practice of such applicant in 
the field, and with regard to his surveying instruments, as 
the said Board may require. R.S.O. 1887, c. 152, s. 19. 



FEES. 

fees. 39. The following fees shall be paid to the Secretary- 
Treasurer for the use of the Association : 

1. By every person duly authorized to practise as a land 
surveyor under the provisions of this Act on applying for 
registration under this Act, the sum of $1.00. 

2. Bv each member of this Association an annual mem- 
bership fee of $4.00. 



etc. 
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3. By each apprentice at the transmitting to the Secr> 
tarj- the indenture or articles of such apprenticeship, $10.00; 
62 Vie. 2, c. U.S. 18. 

4. By each candidate for the preliminary' examination on 
presentintr himself for examination. $10.00. 

5. By each candidate for examination, with his notice 
thereof, for receivinsr and enterine such notice, $1.00. 

6. By each applicant obtain insr a certificate, as fee thereon, 
.^2.00. 

7. By each applicant receiving a certificate to practise, as 
nn admission fee. $30.00. 

S. By each apprentice with each transfer of articles as a 
fee for registering the same, $2.00. 

9. By each applicant receiving a certificate to practise, 
being the fee for official notice in the Ontario Gazette, $1.00. 

55 V. c. 34, s. 7 ; 69 V. c. 27, s. 26. 
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LIST OF MEMBERS 

1907 

The names of those members granted exemption by By-laws ratified 

by the Association are marked ♦. 



NAME AND P.O. ADDRESS. DATS 09 ADMISSION BY BOAJU). 

Abrey, George Spencer, Toronto Junction. .6th April, 1906 
Allan, John Richard, Renfrew 6th Nov., 1894 

Grad. S.P.S. 

Aylsworth, Charles Fraser, Jr., Madoc 8th Jan., 1886 

D.L..S. 

Aylesworth, John Sidney, Selby P.O. 

Box 23 9th Jan., 1871 

D.L.S. 

Aylsworth, William Robert, Belleville, 

P.O. Box 2 8th Nor., 1861 

D.L.S. 

Baird, Alexander, Leamington 7th July, 1877 

C.E. 

Barrow, Ernest George, Hamilton 4th Oct., 1877 

D.L.S., Mem. Can. Soc. C.E., City Engineer. 

Bazett, Edward, Burk's Falls 8th July, 1881 

D.L.S. 

Beatty, David, Parry Sound 12th July, 1869 

D.L.S. 

Beatty, Herbert John, Eganville 8th Nov., 1893 

Grad. S.P.S. 

Beatty, Walter, Delta 19th July, 1858 

D.L.S. M.P.P. 

Bell, Andrew, Almonte 14th Oct., 1901 

B.A., Mem. Am. Soc. C.E., Mem. Can. Soc. C.E.. Mem. 

Ont. A.A., D.L.S.C.E. 

Bell,. James Anthony, St. Thomas 11th Oct., 1875 

D.L.S., Co. Engineer, Elgin; City Engineer, St. Thomas. 

Bigger, Charles Albert, Ottawa, 68 Daly ave. .6th Jan., 1882 

D.L.S., A.M. Can. Soc. C.E., B.C.S., Astronomer, Dept, Interior, 

Bingham, Edwin Ralph, Winnipeg 17th Feb., 1906 

D.L.S. 

Blake, Frank Lever, Toronto, Meteorological 

Office 13th April, 1875 

D.L.S. 
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NAME AlO) P.O. ADDRESS. DATE OV ADMISSION BY BOABD. 

Blair, William John, New Liskeard 13th Feb., 1904 

Grad. S.P.S. 

Bolton, Ellsworth Doan, Listowel .7th Nov., 1899 

B.A.SC. (McGUl). 

Bolton, Lewis, Listowel 9th July, 1864 

D.L..S. 

Booth, Charles Edward Stewart, Toronto, 

39 Bloor St. e 6th April, 1882 

D.L.S. 

Boswell, Elias John, C.P.R. Construction Dept. 

Offices, Winnipeg, 135 Carlton st 7th Nov., 1896 

Orad. S.P.S., D.L.S. 

Bowman, Clemens Dersteine, West Montrose. 10th July, 1879 
Bowman, Herbert Joseph, Berlin 7th Jan., 1887 

D.L.S., Grad. S.P.S., Treasurer County Waterloo,. Assoc. Mem. Can. 

Soc. C. E. 

Bowman, Edgar Peterson, West Montrose . . 17th April, 1907 
Bray, Edgar, Oakville 6th Oct., 1866 

D.L.S. 

Bray, Lennox Thompson, Amherstburg 17th Feb., 1902 

D.L.S. 

Bray, Harry Freeman, Oakville 10th July, 1882 

D.L.S. 

Bray, Samuel, Ottawa, Dept. of 

Indian Affairs 6th Jan., 1877 

Brian, Michael Edward, Windsor 17th Feb., 1906 

B.A. Sc.. 

Brown, David Benjamin, Cornwall 6th April, 1889 

D.L.S. 

Brown, George Laing, Morrisburg 19th Feb., 1398 

Grad. S.P.S. 

•Brown, John Smith (address not known) 8th July, 1852 

D.L.S. 

Browne, Harry John, Toronto, 157 Bay st 6th July, 1872 

C.E. 

Browne, William Albert, Toronto, 

18 Toronto st 10th April, 1876 

Burd, James Henry, Parry Sound .2nd Oct., 1905 

Grad. S.P.S. 

Burgess, Edward LeRoy, Ottawa 6th May, 1905 

Burt, Frederick Percy, New York, N. Y 8th July, 1885 

President *'The Ame'rican Architect." Times Bldg:., New York. 

Burwash, Nathaniel Alfred, Toronto 6th May, 1905 

D.L..S., Grad. S.P.S. 
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NAM! AND P.O. ADDRESS. DATE OF ADMISSION BT BOAJU). 

Butler, Matthew Joseph, Deputy Minister 

of Railways and Canals, Ottawa. . . 1 11th Jan., 1878 

C.E., M.I.C.B.. Mem. Am. Soc. C,B., Mem. Can. Soc. C.E. 

Byrne, Thomas, Sault Ste. Marie 15th July, 1862 

D.L.S. 

Caddy, John St. Vincent, Ottawa, 559 King st. .6th Oct., 1866 

D.L.S. 

Cameron, Alfred John, Peterborough 9th April, 1889 

Campbell, Areliibald William, Toronto, 

Parliament Buildings 10th April, 1885 

C.E.. Deputy Minister of Public Works. 

Carre, Henry, 276 Albert st., Belleville, 

Box 203 8th Nov., 1861 

M.O. & Georgian Bay Canal, B.A. and C.E. (Trin. Coll., Dublin), D.L.S 

•Carroll, Cyrus, Prince Albert, Sask 10th Jan., 1860 

Mem. Can. Soo. C.E., D.L.S. 

Casgrain, Joseph Philippe Baby, Montreal.. .5th Jan., 1887 

D.L.S., P. I*. S. (Que.) C.E, AsaoQ. Mem. Can. Soc. C. B., Chief Eng. 

' M. & P. J. Ry., Senator. 

Cavana, Allan George, Orillia 8th July, 1876 

D.L..S. 

Chalmers, John, Engineer's OflBce, 

C.N.R., Winnipeg 14th April, 1896 

Grad. S.P.S. 

Chipman, Willis, Toronto, 103 Bay st 4th OjCt., 1881 

D.L.S., B.A.SC. (McGlU), Mem. Am. Soc. C.E.» Mem. Can. Soc. C.R 

Christie, Uriah Wesley, Orangeville Feb., 1906 

Clarke, Fred. Fieldhouse, Winchester, Ont.31st March, 1905 

Grad. S.P.S. 

Clarke, L.O., London, 291 Simcoe st 14th Feb., 1903 

Code, Abraham Silas, Alvinston 14th April, 1896 

Code, Samuel Barber, Smith 's Falls 1st May, 1905 

Code, Thomas George, Alvinston 17th April, 1907 

Code, Richard Stanley, Alvinston 17th April, 1907 

Cotton, Arthur Frederick, North Bay 11th July, 18/4 

Cozens, Joseph, Sault Ste. Marie 7th July, 1875 

D.L.S. 

Crerar, Samuel Eutherford, Toronto, 

School of Science 1906 

D.L.S., B.A.Sc, Toronto. 

Dalton, John Joseph Weston, Ont 1897 

• D.T.S. 

♦Davidson, Alexander, Arkona 11th Oct., 1858 

D.L.S. 

Davis, Allan Ross, 230 Portage Ave., Winnipeg, . 

Man 8th Jrri . 1886 

B.A. Sc. (McGill). 
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VAMM AXI) Pja AI»R£8S. DATS OF ADIOSSIOS BT BOAROl 

DaTis, John, Alton 5th April, 1878 

Davis, William Mahlon, Berlin 11th April, 1885 

Grad. R.3i. CoIL (Kin«:stasi), Town Engineer. 

Deacon, Thomas Russ, Winnipeg 12th Nov., 1892 

Grad. S.P.S. 

Deans, William James. Brandon. Man 11th Julv, 1884 

D.L.S. 

DeMorest, Richard Watson, Sndburv 9th April, 1889 

M.E. 

Dickson. James. Fenelon Falls 6th April, 1867 

o. 



Dixon, Howard, Can. Xor. Ry., Winnipeg 14th Feb., 1903 

Gnid. S.P.S. 

Dobbie, Thomas William, Tillsonburg 11th July, 1856 

D.I-.S. 

Dobie, -Tamifs l>^miiel, Regina 21st Feb., 1S08 

B.A.SC. (Toronto Univ.)rD.l-.S., IHrector of Surveys, Sask. 

*Doup>e, Joseph, Winnipeg, Man.. 

169 Edmonton st . . ^ 13th Jan., 1863 

C.E. (McGill), D,L.S., P.L.S. <3£a2i.>, PJ-.S. {B.C.). 

Dunn, Thomas Hamilton, Winchester 14th Mav, 1906 

Grad. S,P,S, 

Empev, John Morgan,. Ottawa 16th Feb.. 1907 

D.l-S. 

Esten, Henry Lionel, Toronto, 157 Bay st 7th Jan., 1887 

Evans, John Dunlop, Trenton Sth July, 1864 

IXL.S^ Item. On. Soc CE,, Chief Eng, Cent. Ont, Ry. 

Fair, John, Brantiord 13th April, 1875 

Fairbaim, Riehard Purdcm, Toronto, 

452 Markham st 7th Oct, 1876 

Snrrer<w for Dept, of Pub. Wortca, Ontario. 

Fairchild, Charles Court, Simcoe 9th April, 1894 

Grad. S.P,S., D.I-.S. 

Fairchild, William Howard, Simeoe 17th Feb., 1900 

Fameomb, Alfred Ernest, Reti Deer, A!beita,9th April, 1895 

D,I-.S. 

FarDW>mb, Frederiei: William, I^ondon, 

213 Dundas st 6th Nov., 1889 

FAWCETT, THOMAS, Niasjara Falls 6th Jan., 1881 

Pi'CBiaem Association rf O. L, SwrwytM^ rVMn. Topograp^blcal Sxirveror. 

KtJtacu CaaarJes Edwai>d, Orillia, Box 142, ,10th April, 1879 

FTtEgeraid. James William, Peterbir<usk» «^13th Feb., 1904 

FlaAfT, FVederiek WiDiam, Petwlea 9th April 1888 
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KAMI A^D P.O. ADDRESS. DATE OF ADMISSION BT BOARD. 

Ford, William Butterton, Wabana, Nfld 21st. Feb., 1898 

Francis, John James, Sarnia P.O., 

Box 304 16th Oct., 1861 ' 

D.L.S. 

Fuce, Edward Oliver, Gait 17th Feb., 1906 

FuUerton, Charles Herbert, New Liskeard 7th May, 1906 > 

D.L.S., Grad. S.P.S. 

Galbraith, William, Bracebridge 4th April, 1883 

D.L..S. 

Gamble, Killaly, Toronto, 31 Sussex Court. ..6tli April, 1888 

D.L.S.. P.L.S. (Man.), Sec. Assoc. O.L.S., Captain R.A. (Ret*). 

Gardiner, Edward, St. Catharines 6th Jan., 1866 

D.L.S. 

Gaviller, Maurice, CoUingwood, Box 164... .6th Jan., 1866 

C.E. (McGlU). D.L.S. 

•Gibson, James Alexander, Oshawa 7th April, 1855 

D.L.S. 

Gibson, Peter Silas, Willowdale 19th July, 1858 

C.E.M.S. (Mich. Univ.), D.L.S., Mem. Can. Soc. C.E., Engr. Tp. of York. , 

Gibson, Wilbert Silas, Willowdale .21st Feb., 1898 

Gillon, Douglas John, Fort Frances 9th Nov., 1895 * 

Grad. R.I.B. Coll. 

Graydon, Aquila Ormsby, City Engineer 

London. 8th July, 1880 

Green, Thomas Daniel, Dawson City, Yukon. .7th Jan., 1885 

D.L.S. 

Griffin, Albert Dyke, B.A., Woodstock 11th Nov., 1890 

Half ord, Abraham Joseph Bartholomew, Essex Centre . . 
Hanes, George Samuel, Windsor 6th May, 1905 

Grad. S.P.S. 

Hart, Mihier, Toronto, 103 Bay st 11th July, 1863 

D.L.S. 

Heaman, John Andrew, G.T.R., Union 

Station, Toronto 16th Nov., 1896 

Henry, Frederick, London, Albion Bldg 7th April, 1887 

Hobson, Joseph, Montreal, G.T.R. Office 3rd Oct., 1855 

D.L.S., Chief Eng. Grand Trunk Railway System. 

Holcroft, Herbert Spencer, Toronto, 

182 Bloor St. w 17th Feb., 1902 

D.L.S., B.A.Sc. (Toronto Univ.). 

Holland, Wm. Hugh, Toronto 1st May, 1907. 
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KAMI AND P.O. ADDRESS. DATE OV ADMISSION BT BOAED. 

Hopkins, Marshall WUlard, Edmonton, Alta.l3th Nov., 1893 

D.L.8.. B.A. Sc. (McOill), Assoc. Mem. Can. Soc. C.E. 

Hutcheon, James, Guelph 10th Nov., 1891 

Grad. S.P.S. 

Irwin, James Moore, Rat Portage 13th Jan., 1863 

D.L.S. 

Jackson, John Herbert, Niagara Palls 16th Feb., 1901 

James, Darrell Denman, Toronto, 

227 George st 3rd Nov., 1891 

D.L.S. B.A., B.A.Sc. (Toronto Univ.)^ 

James, Silas, Toronto, 227 George st 19th July, 1858 

D.L.S. 

Johnston, Herbert, Berlin 21st Feb., 1905 

Grad. S.P.S. 

Jones, Charles Albert, Petrolea 8th April, 1881 

D.L.a 

Jones, John Henry, Sarnia, Box 194 10th Oct., 1886 ' 

D.L.S. 

Jones, Thomas Henry, Brant ford 10th Oct., 1878 

B.A.SC. (McGill). D.L..S.. City ESngineer. 

•Keefer, Thomas Coltrin, Ottawa 14th Aug., 1840 

CLi.S.( C.C2. 

Kennedy, James Henry, Penticton, B.C 7th April, 1887 

C.E. (Toronto Univ.) 

Kirkpatrick, George Brownly, Toronto, 

Dept. of Crown Lands 13th April, 1863 

D.L.S., Director of Surveys. 

Laird, James Stewart, Essex 6th April, 1867 

D.L.S. 

Laird, Robert, Sudbury 11th Nov., 1887 

Grad. S.P.S. 

Lawe, Henry, Ottawa 6th Oct., 1860 

Lewis, John Bower, Ottawa, Brunswick 

House 4th Oct., 1883 

D.L.S.. P.L.S. (Quebec). C.E. 

Lcugheed, Aaron, Port Arthur 12th Nov., 1888 

D.L.S. 

Low, Edward Hamilton, Sudbury 17th Feb., 1902 

Grad. R.M.C. (Kingston). 

♦Low, Nathaniel Edward, Wiarton 11th July, 1856 

D.L.S. 

Lumsden, Hugh David, Ottawa 4th Jan., 1866 

C.K., D.L.8.. MJ.C.B.. Mem. Can. Soc C.B.. Chief Eng. Trans. Cont. Ry. 

MacKay, James John, Hamilton 25th Feb., 1899 



LIST OF MEMBERS. I81 ' 

NAMB AND P.O. ADDRESS. DATE OF ADMISSION BY BOAXl 

MacKenzie, William, Sarnia > . . .11th April, 1896 

Grad. R.M.C. (Kingston). 

MacKenzie, William Lyon (not known). .. .7th April, 1887 

McAuslan, Herbert James, Heathcote 19th Feb., 1906, 

MeCaw, Eobert Daniel, Welland 16th Feb., 1907 

MeCubbin, George Albert, St. Thomas, - ' ' 

City Engineer 's Office 9th Nov., 1895 

Assistant City Engrineer. 

McDonell, Augustine, Chatham, 

4 and 5 Eberts Block 11th July, 1863 

D.L.S. 

McDowall, Robert, Owen Sound 11th Nov., 1890 

Grad. S.P.S., Town Engrineer. 

McEvoy, Henry Robinson, St. Mary's 10th July, 1875 

D.L..S. 

McFadden, Moses, Neepawa, Man 13th April, 1858 

D.L.S., P.L.S. (Man.). 

McFarlen, George Walter, Toronto, City Hall, . 

City Engineer's Office ....!. 11th Nov. 1858 

Grad. S.P.S. 

McGrandle, Hugh, Huntsville 5th Jan., 1883 

D.Li.S. 

McKay, Owen, Windsor, P.O. Box 167 7th Jan., 1887 

Grad. S.P.S., Chief Eng. D. & L. E. Ry. 

McKenna, John Joseph, Dublin. 9th July, 1860 

D.L.S. 

McLatchie, John, Nelson, B.C., P.O. Box 128. . .9th Jan., 1864 

D.L.S., P.L.S. (Que., Man. and B.C.). 

McLean, James Keachie, Ottawa, Dept. 

Indian Affairs 8th April,'1876 

D.L.S. 

McLean, William Arthur, Toronto, , 

Parliament Buildings , . .21st Feb., 1898 

Secretary of Roads. 

McLennan, Murdoch John, Williamstown . . . 13th Nov., 1893 

B.A.SC. (McGill), D.L.S. 

McxMuUen, William Ernest, St. John, N.B 11th Nov., 1892 

Asst. Engr. C. P. Ry. 

McNab, John Duncan (not known) 9th Oct.;. 1879 

McNaughton, Alexander Lome, Cornwall May, 1905 

McNaughton, Finlay Donald, Cornwall 25th Feb., 1899 



MtJ^iiefMH:. Ar>^ititad JoiiL. itrcK-Eviiie . . . .Knii April. ISPT 

U^syJUfirtMU. Oiiariet "Willhd. l>fvw?L., j^/W.T. 

JUirwAur vf bur\ f \ fc. V uk'.»ii iUsi Tf.l.. ISHif 

M'APiiXliipfe. (jr^iorg^, 'Wmiij]»*'z:. Mul inli Jilj. ISSi 

X;.UC.. P.1..E. C]aax..j. 

|liixijL|;«iu:t. Wibiauj Jdazvt'i;, hiitj'irtiinn-, 

J^.O. iii^i: aOO ^th Julj. 1?76 

Mi^^d^^t, WjJJiaio W4titfT- \ViDdiK»r 21si Ffjb- 1S9S 

L'.JL.t . Or-ut. S.P.E. 

Jb^uflalo, N.y - 13ili Jan., ISSf 

JtfiUef', J*V*jderittk Frawr. Supime^ ^^ii Jan^ 1SS5 

• MoDlgofiu^jry, JirjyaJ Harp- yrinfr'^ Ailtert- Sasi-t'-iii liaj. 1^5 

AlUwci Building <nli Oet., 1S79 

JMLogsw, Joim liMrrmm. Smith's FaUs llth Not., 1S69 

Grfcd. E.P-fi. 

JMLwTi*). Aiirhfi EdixiUJ3<L 3I<*mr^^L Que. ..Knh April. 1S79 
itAprrjtk. Jajtu^Jt Lewis. Pembroke 7th July, 1SS6 

D.L.B., C.E. (Toronto Univ.). 

JMLvuutaJii; Geoj^€ AJphonse. Ottawa 9th Jan., 1SS4 

M-^-m. CwcL. ftoc. CEL. D.L..S.- P.l^S. •Qiie,). Eiiffttieer lor 

ltu^<i<>*:h, William, Bowman ville 10th Jan., 1S60 

3Murpby, Chark* Joseph, Toronto. 

Ui7 Bay ^t 6th Oct., 1886 

JfcAUbb, Tb<y*i^a* W-ebb, Kingston 7th April, 1854 

D.L-S- 

HawmikU, John Jam«s, Windsor 21st Feb., 1898 

Kewman, Williar«, Windsor, 

57 »andwi^?h Kt w 12th Nov., 1892 

Grad. S.P.8. 

Kiy<en, Alexander, Ilaiiburton 8th July, 1859 

D.LwS. 

' Ogilyie, William, 27 Nepean st., Ottawa 12th Jul}', 1869 

D.L.S. 

9 



« 



LIST OP MEMBERS. 183 

NAMB AND P.O. ADDRESS. DATE OF ADMISSION BY BOARD. 

O'Hara, Walter Francis, 236 Waverly St., 

Ottawa 14th April, 1892 

, D.L.S. 

Parsons, Johnston Lindsey Eowlett, Toronto. 6th May, 1905 

D.L.S., Grad. S.F.S. 

Patten, Thaddens Jameg, Little Current 5th Jan., 1883 

D.L.S. 

Pinhey, Charles Herbert, Ottawa, , 

110 Wellington st .12th Nov., 1888 

D.L.S., Grad. S.P.S.. Assoc. Mem. Can. Soc. C.E. 

Proudfoot, Hume Blake, Toronto, 130 Roxbor- 

ough st. w 6th Jan., 1882 

B.A.Sc. (Toronto Univ.). 
I 

Rainboth, Edward Joseph, Ottawa 11th Nov., 1887 

D.L.S. 

Rainboth, George Charles, Aylmer, P.Q 11th July, 1868 

D.Ii.S., P.L.S. (Que.). 

Reinhardt, Carl, Box 303, Cobalt 25th Feb., 1899 

B.A.Sc, McGill. 

Reynolds, Samuel Henry, Winnipeg ... .17th July, 1880 

Roberts, Vaughan Maurice, St. Catharines . . 5th April, 1887 

D.L.S. 

Robertson, James, Glencoe 11th July, 1885 

Grad. S.P.S. 

Roger, John, Mitchell 10th Nov., 1888 

Grad. S.P.S. 

•Rombough, Wm. R., Toronto, 254 Borden st.Uth Nov., 1848 

D.L.S. 

Rorke, Louis Valentine, Toronto, 

405 Temple Building 14th April, 1890 

D.L.S. 

Ross, George, Welland 10th July, 1879 

B.A.Sc. (McGill), D.L.S. 

Routly, Herbert Thomas 1st May, 1907 

Russell, Alexander Lord, Port Arthur 16th April, 1873 

D.L.S., P.L.S. (Que.). 

Rutherford, T. N 18th May, 1906 

*Scaiie, Thomas, Ridgetown 7th Jan., 1865 

D.L.S. 

♦Schofield, Milton C, Guelph, Ont 28th Sept., 1843 

D.L.S. 

Schwitzer, John Edward, C.P.R. Ry. Co., 

Winnipeg, Man 16th Nov., 1896 

B.A.SC. (McGill). 
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NAME AND P.O. ADDRESS. DATE OF ADMISSION BT BOARD. 

Seager, Edmund, Rat Portage 8th July, 1861 

DJUS. 

Selby, Henry Walter, 125 Rowland ave., 

Toronto .8th Jan., 1876 

D.LuS. 

Sewell, Henry DeQuiney, Toronto, 

34 Yonge st.. 9th July, 1885 

D.L.S., A.M.I.C.B. 

SejTnour, Horace Llewellyn, Ottawa 16th Feb., 1907 

D.L..S. 

Shaw, John Henry, North Bay ,17th Feb., 1900 

Grad. S.P.S. 

Silvester, George Ernest, Sudbur>' 12th Nov., 1892 

Grad. S.P.S. 

Sing, Josiah Gershom, Toronto, Room 71, 

Confederation Life Building 9th Jan., 1879 

D.L.S., C.E., Public Works Dept. 

Smith, Angus, Stratford 14th April, 1896 

Grad. S.P.S., City En^neer. 

Smith, George, Bo:i 25, Lindsay 7th April, 1881 

Engineer for Co. Victoria and four Townships. 

Smith, James Herbert, New Liskeard 27th Dec, 1904 

Smith, Charles Campbell, Ottawa 16th Feb., 1907 

D.L.S. 

Smith, Walter, Lindsay 16th Feb., 1907 

Speight, Thomas Bailey, Toronto, 

405 Temple Building 6th Jan., 1882 

D.L.S. 

Squire, Richard Herbert, Brantford, 

54 Market St 14th April, 1896 

B.A.SC. (Toronto Univ.). 

Staeev, Albert George, Ottawa. 16th Feb., 1907 

D.I..S. 

Steele, David Layton, Meaford May, 1905 

Steele, Edward Charles, Sault Ste. Marie 9th April, 1889 

Assoc. Mem. Can. Soc. C.E. 

•Stewart, George Alexander 8th July, 1852 

D.L.S. 

Stewart, John, (address not known) 11th Nov., 1887 

D.L.S. 

Stewart, Walter Edgar, Aylmer 12th April, 1892 

•Strange, Henry, Rockwood 30th Nov., 1838 

Ij.Xj.S., C£i. 

Stull, William Walter, Sudbury 17th Feb., 1900 

B.A.Sc. (Toronto Univ.). v. 



I 
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KAMI AND P.O. ADDRESS. DATS OV ADlaSSION BY BOARD. 

Tench, William Eastwood, Niagara Falls. 

Townsend, David* Thomas, Woodstock 17th Feb., 1906 

D.L.S., B.A.Sc., Toronto. 

Traynor, Isaac, Dundalk 16th April, 1873 

D.L.S. 

Tumbull, Thomas, Winnipeg, Man., 

C. N. R. Eng. Office 6th July, 1878 

D.L.S., C.E. (Toronto Univ.). 

Tyrrell, James Williams, Hamilton, 

42 James st. n 8th April, 1885 

C.E. (Toronto Univ.). D.L.S., Co. Eng. for Wentworth. 

•Unwin, Charles, Toronto, 126 Seaton st 12th April, 1852 

D.L.S., City Surveyor. 

Ure, Frederick John, Woodstock 7th April, 1887 

D.L.S. 

Van Nostrand, Arthur J., Toronto, 

405 Temple Building 30th Oct., 1882 

D.L..S. 

Waddell, William Henry, Hamilton .May, 1905 

D.L..S. 

Wadsworth, Vernon Bayley, Toronto, 

103 Bay st 9th April, 1864 

D.L.S. 

Walker, Alfred Paverly, Toronto, Room 508, 

Union Station, C. P. Ry., Eng. Office 6th Jan., 1882 

D.Li.S., Mem. Can. Soc. C.E. 

Wallace, James Nevin, Calgary, Alta 21st Feb., 1898 

D.L.S., B.A., B.E. (Trin. Coll., Dublin). 

Ward, Archeson Thomas, 

Toronto, 405 Temple Building 10th April, 1897 

Warren, James, Walkerton, P.O. Box 190 7th Oct., 1864 

D.L.S. 

Watson, John McCormack, Orillia, 

P.O. Box 224 13th April, 1892 

Wells, Arthur Frederick, Sandwich 17th Feb., 1906 

'Wetherald, Thomas, Goderich, 

P.O. Box 273 .' 12th Jan., 1856 

D.L.S.t C.E. 

Weekes, Abel Seneca, Glencoe 12th April, 1890 

D.L.S. 

Weekes, Melville Bell, Brantford 17th Feb., 1900 

B.A.Sc. (Toronto Univ.), D.L.S. 
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West, Robert Francis, Orangeville 7th April, 1881 

Wheelook, Charles Richard, Orangeville 7th Jan., 1886 

Treasurer County of Dufferin. 

Whitson, James Francis, Toronto, 

Dept. of Lauds, Forests and Mines.... 9th Jan., 1886 

Wiofcsteeil. Henry King, Cobourg . . .- 7th Jan., 1886 

D.L.S.. C.B. 

Wiggins. Thos. Henry, Finch, Ont 10th Nov. 1891 

Grad. S.P.S. 

Wilde. John Absalom, Sault Ste. Marie 9th April, 18 

Wilkie, Edward Thomson, Carleton Place.. 11th April, 1891 

D.L.S. 

Wilkins. Fred. Wm., Norwood, Ont 6th Jan., 1877 

D.T.S. 

Wiiliams, David. Port Artliur 9th April, 1864 

D.I-.S. 

•Winter, Henry, Thornyhiirst 11th July, 1853 

•Wvxxi, Henry O,. Billings Bridge 10th Oct, 1855 

•Y^rnold, William Edwarvi, Port Perry, 

Tax Box « 7th April, 1854 
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REGISTERED AND WITHDRAWN. 



The names of those who have become "Associates" under By-law No. S9l 
are marked ♦; and under By-law No. 45 are marked t. 

NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOABOir 

Andei^son, John Drummond, Trail, B.C 13th April, 1892 

Anderson, William Beaumont, Ottawa, 

178 Cartier st 14th Feb., 1903 

Grad. R.M.C., B.A.Sc. (McGlll), M. Can. Soc. C.E., D.L.S. 

Apsey, John Fletcher, Cumberland, Md 6th Jan., 1886 

Grad. S.P.S. 

Aylsworth, Charles Fraser, Sr., Madoc 2nd April, 1861 

D.L.S. 

Bowman, Arthur Meyer, Mahan, 

Beaver Co., Pa 11th Nov., 1887 

Grad. S.P.S., Staff of U. S. Engrineers. 

Bowman, Franklin Meyer, Bellevue, 

Allegheny Co., Pa. ' 11th April, 1892 

Grad. S.P.S., Engineer Structural Iron Works. 

Brady, James, Victoria, B.C., P.O. Box 815. .15th July, 1862 

M.E. 

Burnet, Hugh, Victoria, B.C 5th April, 1887 

D.L.S., P.L.S. (B.C.)^ 

Cambie, Henry John, Vancouver, B.C 8th July, 1861 

D.L.S., P.L.S. (B.C.). 

Carbert, J. Alfred, Medicine Hat, Assa 7th April, 1876 

Dist. Eng. and Surveyor. 

Carpenter, Henry Stanley, Collingwood 25th Feb., 1899 

D.L«S., B.A.Sc, Toronto. 

•Charlesworth, Lionel Clare, 

Edmonton, Alta !l4th April, 1896 

Grad. S.P.S. , Director of Surveys, Saskatchewan, D.L.S. 

Coleman, Richard Herbert, Toronto, Can. Co. Offices, 

Imperial Bank Chambers 6tl7 Oct., 1877 



IhrmTf. WiHiioD S*:.*Trtr:- Cni4W4. 

I>c5?t rf ife luirrji-r ... -Tftii ApriL l>^i 



Diiefcer, TULiuin JL, Wii^fjei:, Mtzj tah April, 1SS2 



EdirariSfi. G«Krw- Tii::Lr5»c*. P.t^ f,tli Jan., 1>66 

•EHifi, H€iinr Ihaafi". K-arh:T)g. Sar^iTsk. 

BoiTif*o Ttih April, 1S77 

DT,;R , CR=xriBE>QE3€7 cf Pdti. liTficks uid Surreys. 

GaHHaitbL John. Torc-mo, 

Sdwo! of Pra-r- Seiejse* 13th ApriL 1S75 

Gflsbcais. James. Ottawa. I>rpi> of like Imt. .15tii ApriL 1?90 

GflSaBoaa, Owrge, St. Caihariixs Knh April, 1S60 



€Sbmm^ Harold Holmes. Jae^stcc Krxitisiflnr. .Sth Sept, 1S91 
*Harrk. JoJm Walter. Winnipee. Man Cih Oet, 1S66 



25?» Ven3i*>a art- L»>ng Island. X, Y. 0:n^-l3:h Xot., 1S93 
HcandHrecm. Eder EiL Hender5»CMn P.O.. Maine. 7ih ApriL 1SS7 

HcBEBOir Em€st Bolton. Yaneonrer. B.C 7th OicL, 1S35 

PJ-.SL tB.C.^. IM,SL 

TMmffff. Hililiam Lihringstone, SimKoe 14th April, 1S92 



J«5rlQ9iiKiL Bid&ard Jermy. Wianipeg. Man.. 7th ApriL 1S77 

PJ^SL ^BLO. I>.T-Sl 



J^jDHseEiv Si-drwy Mannings. Gn?enTsrood.B.C.9thXoT., 1895 

J'.&rL>t<ocL. RT-^ben Th»>rn:on. The KiviersL 

142 ?c. ami TUii are., X. Y. Ckv ?irh ApriL 1S99 

♦Krp'pax- Har?n«EYie&. Huron. South Dakoia.7th July, 1877 
Eork. Jo&a ATovrt. Revelstoke. B.C 6th July, 1S77 

DlLSL. P.L.SL IRO. 
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NAMS AND P.O. ADDRESS. DATE OF ADMISSION BY BOAJLD. 

Klotz, Otto, 437 Albert st., Ottawa 6th Jan., 1867 

Dom. Top. Surveyor, C.E. (Mich. Univ.), L.L.D. 

Lane, Andrew, Sparrow 's Point, Md 4th April, 1895 

Grad. S.P.S., Draftsman Maryland Steel Co. 

Lendrum, Robert Watt, Strathcona, Alta 8th Jan., 1874 

D.L.S. 

Livingstone, Thomas Chishohn, 

(address not known) 10th Jan., 1859 

D.L..S. 

MacLeod, Henry Augustus F., Ottawa, 

340 Cooper st 11th Oct., 1856 

X)«L.S.t C£3. 

MaePherson, Duncan, Montreal 9th Jan., 1884 

Grad. R.M.C., M.I.C.E., Mem. Can. Soc. C.E., Div. Eng. East 

Div. C.P.R., D.L.S. 

McCulloch, Andrew, Lake Nelson, B.C 

Grad. S.P.S., Assoc. Mem. Can. Soc. C.E.» City Engineer. 

McLennan, Roderick, Toronto .\ 20th Jan., 1846 

Magrath, Charles Alexander, Lethbridge, Alta. 1st Nov., 1881 

B.A.gc. (McGill). D.L.S.. P.L.S. (B.C.). 

Marshall, James, Blyth 6th Oct., 1866 

D.L.S. 

Moore, Thos. Alexander, London South 12th Nov., 1892 

Munro, John Vicar, New York, N.Y., 

359 West 31st st 9th April, 1895 

tPaterson, James Allison 5th April, 1878 

C.E., Mem. Can. Soc. C.E. 

Pearce, William, Calgary, Alta .12th Oct., 1872 

p.Lr.S., P.L.S. (B.C.), Asst. B.C. Land Commissioner for C.P.R. 

Peterson, Peter Alexander, Montreal, P.Q. . . 16th July, 1863 

D.L.S., C.E< (Toronto Univ.) 

Ponton, Archibald William, Macleod, Alta. .9th April, 1880 
Purvis, Frank, Mesa City, Arizona 7th April, 1875 
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NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOAED. 

Beid, John Lestock, Prince Albert, Sask .... 8th April, 1870 

D.L..S. 

Beiffenstein, James Henrj', Ottawa, 

Dept, of the Interior 16th April, 1873 

D.L.S. 

Reilly, William Robinson, London, 

361 Simcoe st 7th April, 1881 

D.L.S., P.L.S. (Man.). 

Eitchie, Nelson Thomas, Kipiegran, Man 9th Nov., 1888 

P.L.S. (.Man.) 

Eobinson, Franklin Joseph, Regina 21st Feb., 189S 

Grad. S.P.S., D.L.S., Dep. Min. Pub. Works. 

Rogers, Richard Birdsall, Peterborough 9th Jan., 1879 

B.A.Sc. (McGIU). D.L.S. 

•Ross, Joseph Edmund, New Westminster, 

B.C 11th Nov., 1890 

D.L.S., P.L.S. (B.C.). 

Sanderson, Daniel Leavens, Coral, Mich 4th Oct., 1882 

Saunders, Bryce Johnston, Edmonton, Alta — 7th Jan., 1885 

B.A.SC. (McGIll). D.L.S. 

Shaw, Charles Aeneas, Greenwood, B.C 6th Oct., 1877 

P.L.S. (B.C.). 

Sherman, Ruyter Stinson, Mission City, B.C.12th April, 1890 

P.L.S. (B.C.). 

Smith, . Henry, Toronto, Dept. of Lands, 

Forests and Klines 8th Nov., 1861 

D.L.S., Mem. Can. Soc. C.E. 

Stewart, Elihu, Ottawa, Dept. of Interior . . 8th April, 1872 

D.L.S., Chief Inspector of Forestry. 

•Stewart, Louis Beaufort, Toronto, 

School of Prac. Science 6th April, 1882 

Dom. Top. Surveyor, Professor of Surveying. 

•Taylor, William Verner, Montreal, 

Sovereign Bank Buildings 7th Nov. , 1896 

Grad. S.P.S. 

Tracey, Thomas Henry, Vancouver, B.C 8th April, 1870 

C.B., P.L.S. (B.C.). D.L.S. 



UST OF MEMBERS. 1' 

NAME AND P.O. ADDRESS. DATE OF ADMISSION BY BOAILD. 

Vicars, John Richard Odium, Kamloops, B.C. .5th Jan., 1887 

P.L.S. (B.C.), D.L.S. 

Wallace, Charles Hugh, 36 Dame st., Dublin, 

Ireland / ... .9th Nov., 1889 

C.B. (Trln. Coll., Dublin), Dom. Top. Surveyor. 

'Theeler, Arthur Oliver, Calgary, Alta 8th July, 1881 

P.L.S. (B.C.), D.L-S., Topogrrapher. Dept. of Interior. 



SUMMARY. 

Active members subject to dues * 228 

Active members exempted from dues 17 

Withdrawn from practice (including 9 Associates) 67 

Dead 60 



Total number enrolled since' incorporation 372 
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ADVERTISEMENTS. 



THE ART MEJIIDPDLE 



149 YONGE STREET 
TORONTO 

IMPORTERS OF..: 

Fine Drawing Materials 
Mathematical Instruments . 
Measuring Tapes 
Band Chains 
Steel Chains 

Detail and Drawing Papers 
Tracing Paper and Cloth 
Blue and Black Print Papers 
Profile and Cross Section 

Papers 
Colors and Brushes 
Blue Print Frames 
Drawing Tables and Boards 
Tee Squares and Angles 
Drawing Inks 
Pencils of all good makers 
Erasing and Sponge Rubbers 



lllttslraUd Catalogue and Price List 
on appHcalion. 



Positively the best stocked house 
ton this continent in these Hues, and 
he cheapest always. 



ADVEBTISEMEXTS. IV- 





OPTICIAN 

&B Yongre Street, TORONTO 

Et^f irti^hed i8Sd ZZZZZHL—ZZIIZZ 



Transits, Levels 

and all Surveying Instruments kept in stock — all of the 
best quality and sold with the g^uarantee of this long-estab*- 
lished house. 

Mathematical instruments 

for Architects and Draughtsmen — and other supplies in 
Paper, Rules, Squares, etc., etc. — the utmost pains taken 
to meet the exact requirements of the profession in these 
matters. 

Department 

Sur%'eying and Mathematical Instruments repaired by 



careful and experienced workmen on the premises. 

import Orders 

for any special instruments and goods undertaken on terms 
extremely favorable to customers. Catalogiies and Price 
Lists of leading makers kept on file. 

Spectacles. fSye Glasses, Lenses, 

Optical Goods, in large variety and highest quality. 

Barometers, Thermometers, Hydrometers, 

Lake Charts, Etc 

Chas. Potter 

OPTICIAN 

85 YONGE STREET, - TORONTO 
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ADVERTISEMENTS. 



Expanded Metal 

FOR REINFORCEMENT OF CONCRETE 
WORK OF ALL KINDS 

Standard Reinforcement for Thin Slabs, Piers, Culverts, ' 
Sewers, Dams, Reservoirs, Filter Tanks, Subways, 
Foundations, Retaining Walls, Bridges, Bridge Floors. 

Power House Floors and Roofs a Specialty. 

CONTRACTS TAKEN MATERIAL SUPPLIED 

Standard 3-iDch mesh lo-gauge Expanded Metal has sectional area of 0.177 
sq. in. per foot of width. To special order, increased section up to weight of 3 lbs. 
per sq. fool supplied. For all information "write 

ExfKinded Metal and Fireproofing Company, Limited 

100 KING ST. WEST. TORONTO 

For reintorced concrete construction throughout, such as for buildings 
and bridges, the Expanded Metal System of combining thin slabs with concrete 
beams reinforced by round or square steel rods — when calculations are made by 
conservative formulae — presents greatest strength with lowest cost. 

DESIGNS SUBMITTED OR CHECKED 

A. SPEERS & CO. 



Printing 



OFFICE PRINTING OUR SPECIALTY 

Cards, Circulars, Invoice Headings, Letter Headings^ 
Memorandum Headings, Envelopes, Etc., Etc. 

Telephone Main 2224 



110 Bay Street, Mail Building 



TORONTO 



vu. 



ADVERTISEMENTS. 



\ 



$tmn$on Printing 0o. 

FINE CATALOGUE AND COLOR WORK 
A SPEQALTY. jT it, ORIGINAL COVER 
DESIGNERS. If iT PLATES FOR THREE 
COLOR WORK AND OTHER ENGRAV- 
INGS SUPPLIED. IT 4r 0- 0- If 0- 4r 




^ 









Careful atteotioQ given to all work* ^f^ 
No job too large. No job too small. 4 



184 WSmn St. Olest, « CoroNto 



."J" 















